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Schieren’s Duxbak Waterproof Leather Belting 


Schieren’s Duxbak Waterproof Leather Belting can be in and out of 
water continuously without affecting its health in the least. There is no 
other belting made with as husky a constitution or great strength as 
“Duxbak.” Changes of temperature and weather indoors or outside have 
failed to discredit these claims. 


If you have a particularly hard drive where other belts have failed to 
give satisfaction let us know the circumstances and we'll send you a 
“Duxbak” guaranteed to do the work satisfactorily. Have you our “Care 
of Belting Book”? It’s free. 


New York, 69 Cliff Street 


Chicago, 128 W. Kinzie St. 
Boston, 641-643 Atlantic Ave., Opp. South Station 
Philadelphia, 226 North Third St. 
Pittsburg, 205 Wood St 
Denver, 1752 Arapahoe St. 
Brooklyn, N. Y., Cor. 13th St. and 3d Ave. 
Tanners Hamburg, Germany. Auf dem Sande 1. 


B elt M. anuf acturers Oak Leather Tanneries, Bristol, Tenn. 
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The Dean Removing Scale from the Tube of a Tubular Boiler 


The Supreme Test Of A 
Tube Cleaner 


Here’s the supreme test of a tube cleaner: 

Does it clean the tubes clean? 

Does it clean the tubes without injuring them? 

Is it economical as regards price and cost of in- 
stalling, operating and up-keep. 

Before you purchase a tube cleaner find out if 
it measures up to these requirements. 

This is the test by which we want you to judge the 


Dean Boiler Tube Cleaner 


Will the Dean make good? 

How and why it will is told in our booklet 
‘Seale Removal Made Easy.” 

It’s not long, and every line of it is interesting 
and instructive. 

Send for a copy today. 

There’s something in it about compounds that 

will interest you. Write today. 


THE WM. B. PIERCE COMPANY 
Jewett Building, Buffalo, N. Y. 


Chicago Office: 801 Steinway Bldg. 


The Dean Removing Scale from the Tube of a Water Tube Boiier 
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KEYSTONE GREASE 


The Subscription Price Zero 


The 
Keystone Bulletin 


is published by us about every month. 

We are trying to make every issue contain matter 
that will not only make it clearer to the Engineer just 
why Keystone Grease will do the splendid work that it 
will, but that will also be of general interest on the 
subject of lubrication. 

We have gone to a lot of trouble and considerable 
expense—and shall continue to dc so—to make The 
Keystone Bulletin really interesting and valuable. 

But remember this :— 

The Keystone Bulletin will be sent you regularly, 
absolutely without charge and without placing you 
under any obligation whatever. 

Just fill out and return the attached coupon and 
you will receive Bulletins as soon as they appear. 
We'll also gladly send back numbers—covering period 
of 6 months—and loose leaf binder for putting all into 
one handy volume. 


Executive Offices and Works: 


21st, Clearfield and Lippincott Streets, Philadelphia, Pa. 


Branch offices and warehouses in the principal cities of the United States. 
Agencies in the principal countries throughout the world. 


Established 1884 


THE KEYSTONE LUBRICATING co. 


21st, Clearfield and Lippincott Streets 

PHILADELPHIA, PA. 
I should like to receive the Keystone Bulletin regularly. 
It is clearly understood that it will be sent absolutely without charge. 
I should also be glad to receive back numbers for 6 months and free loose leaf binder. 
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BRONZE COMPOSITION LUGS FOR REMOVING 
CONTAINING A LARGE SEAT RING. 
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HAVE NO DISC GUIDE me 
DOTTED Laws "16.73. POUNDS AND EXTRA HEAVY 


A valve that has sufficient strength; made of materials best suited for steam use; faultless work- 
manship; large areas, insuring a free and unobstructed passage of steam, and so designed that all parts 
can easily be renewed,—must be conceded as one that is perfect, or as nearly so as can be attained. 

This being conceded, then the 


LUNKENHEIMER 
“RENEWO” VALVE 


can justly be called a valve of perfection, as it embraces all of the above necessary features, and more 
too, as the seating faces can be reground many times, without removing the valve from its connecting 
pipe, before it is necessary to renew the seat or disc. 


The “Renewo”’ is a valve of durability, not only because it is possible to renew all parts, but also 
owing to the scientific design of the seat and disc construction, which minimizes the wear on the seating 
faces, caused by the great velocity of the steam flowing through the valve,—insures perfectly clean 
seating faces, and therefore a tight valve,—and eliminates water-hammer. 


Other features that aid in maintaining the high reputation of the valve, are,—a non-corrosive union 
connection between the hub and body, permitting the valve to be easily taken apart or assembled; a 
renewable seat made of a hard and close-grained nickel, having great durability, —and a stuffing- 
box that can be packed under pressure when the valve is wide open. 


Lunkenheimer “Renewo”’ Globe, Angle and Cross Valves are made in sizes ranging from } to 3 inches 


inclusive, and in two patterns,—Medium, for working pressures up to 200 pounds, and Extra Heavy, 
for pressures up to 300 pounds. 


Specify and insist upon securing genuine ‘‘Lunkenheimer make.” 
—they are never as good as the genuine. 


“MOST supply houses sell them—yours CAN—if they DONT or WONT—+tell US”’. 


THE LUNKENHEIMER COMPANY 


Largest Manufacturers of High Grade Engineering Specialties in the World q 
General Offices and Works, Cincinnati, Ohio, U.S. A. 
NEW YORK, CHICAGO, BOSTON, LONDON, S. E., 


64-68 Fulton Street 186 N. Dearborn Street 138 High Street 35 Great Dover Street 
1 


Do not accept substitutes, 
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Do You Want More Work 
Out Of Your Boilers? 


You can only get the utmost service out of your 
boilers by having the tubes and plates free from 
scale formation. 


Our business is to prepare treatment to fit indi- 
vidual needs that will prevent scale formation. 
Our long experience and excellent laboratory 
facilities are at your service. 


Write for our catalog fully explaining our 
methods. | 


Send gallon sample 
of your feed water 
for free analysis. 


Send this today and 
we will give it im- 
mediate attention. 


Dearborn Drug & Chemical Works 


Robert F. Carr, President 


General Offices, Laboratory and Works General Eastern Offices, 299 Broadway 
Chicago New York 


Branch Offices In Principal Cities 
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CEMENTS 


Positively stops all leaks of 
steam, water, fire or oil. They 
are easy to apply, harden 
quickly and when hard, expand 
and contract with the iron. 


Every engineer should have a 
copy of our instruction book. 


MANUFACTURING CO. 
Jersey City, N. J. 


231 N. Jefferson St., Chicago 


36 Sacramento St. 
San Francisco, Cal. 


8 White St., Moorfields, E.C. 
London 
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- MAN cannot turn anything over in 
his mind unless he knows it.” 


How strongly this applies to the power 
plant, where men must not only know a 
thing but know it well. The efficiency of the 
plant depends upon that of each individual 
in it, and individual efficiency is dependent 
upon his knowledge of his work. Where such 
work is potent with danger, and pregnant 
with liabilities to costly accidents, the skill 
required to perform it must necessarily be 
high. 


Skill is applied knowl- 
edge, and the broader the 


board, machines, elevators and whatever 
other apparatus the plant maintains. 


The steam-fitters and plumber should 
also be supplied with charts hung where they 
will facilitate locating the valves controlling 
the lines of the steam and water systems. 


Such charts or prints fail of their pur- 
pose when locked in the drawer of the chief’s 


desk. One might as well have a telephone 


without a directory. 


Engineers should have 
ready access to duplicates, 


of these charts that they 


knowledge of the work to 
be done, the more skilled 
is the worker. 


There are quite a few 
engineers who do not give 
their subordinates full ac- 
cess to the means of acquir- 
ing more definite knowl- 
edge of their particular 
duties; done intentionally, 
this is nothing short of 
criminal; if not, it is gross 
negligence, and cannot be justified by any 
process of reasoning. 


It is not enough that a switchboard 
operator merely know the switches and instru- 
ments on the board; he should be thoroughly 
acquainted with the numerous circuits con- 
nected with it. If it is a remote-control, high- 
tension board, the reasons are multiplied 
because the complications are greater. 


Such operators and the dynamo and 
motor tenders should be supplied with blue- 
prints showing in detail the circuits of the 


may familiarize themselves 
with the locations to which 
the charts refer. When 
trouble arises is no time to 
gather information as to 
the remedy for the trouble; 
the men must know on the 
instant what to do, and how 
best to do it. The uses of 
such means of information 
is highly necessary if the 
chief would have his men 
become better acquainted with the plant. 


While the chief is to blame for such con- 
ditions, the engineers and those doing other 
work about the plant are oftentimes equally 
at fault. They are often reluctant to cor- 
rectly and thoroughly answer the questions 
of the firemen, oilers, wipers, etc., and they 
fail to demonstrate to them where possible. 


Engineering is greater than the individual 


-engaged in it, and it is this mutual aid 


which will make for the betterment of the 
vocation. 
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Winding Engines of the Ashley Planes 


When going into Wilkes-Barre, Penn., 
from the east on the Lehigh Valley R.R., 
the traveler will see, as he looks down 
the mountain when about 16 miles from 
the station, two sets of planes; a third 
is invisible behind the hill. These are 
known as the “Ashley Planes,” and for 
years it has been the practice of the 
Central R.R. of New Jersey to haul 
freight cars up these three planes to the 
top of the mountain. 


POWERFUL ENGINES REQUIRED 


The first impression recéived is that 
powerful engines must be used in haul- 
ing the loaded freight cars up these steep 
grades. Curiosity overcame the writer’s in- 
clination to take things easy last Thanks- 
giving Day, and armed with a camera, 
a street car for Ashley where the planes 
terminate was boarded. A ride of about 
20 minutes and the bottom of No. 
3 plane was reached. No. 2 plane is 
about half-way up the mountain and has 
the heaviest grade of the three, and No. 
1 plane lies at the top of the mountain. 

The original machinery installed at 
these planes served its purpose for 
years, but in 1902 the winding machin- 
ery of the three planes was, to a large 
extent, rebuilt by the Bethlehem Steel 
Co. In place of the ordinary cast-iron 
winding gears, cut gears were substituted. 
Later on it was found that the increased 
traffic on the planes demanded higher 
speed, and it was gradually increased 
until it had been doubled, and still the 
amount of freight to be handled in- 
creased. 


New ENGINES INSTALLED 


The excessive loads under which the 
engines were forced to labor soon caused 
them to begin to break down, and the 
same company which had made the re- 


‘pairs in 1902 was given a contract to ~ 


build engines of sufficient size to handle 
the freight traffic going up the planes. 
These engines were made chiefly of steel 
frames and the bedplates were so de- 
signed that they would fit on the old 
foundations and between the old winding 
drums. A special design of valve-gear 
was also placed on the engines. The 
throttle valve is operated by means of 
steam admitted to the valve piston, and 
the reversing gear is operated in the 
same manner. These arrangements call 
for very slight exertion on the part of 
the operator when handling the engine. 


WINDING ENGINE 


In Fig. 1 is shown a view of the latest 


design of winding engine, which was 


made by the Bethlehem Steel Co. On 
the engine shaft is mounted a spur gear 
70 in. in diameter which meshes with two 
20-ft. 10-in. geared sheave wheels, in 


By Warren O. Rogers 


There are three planes at Ash- 
ley, Penn., over which the freight 
cars handled by the Central R. R. 
of New Jersey are drawn up the 
mountain. 


Each plane is equipped with a 
twin-winding engine and drives 


two winding drums over which a 
24-in. cable runs. 


The ends of each cable are at- 
tached to a barney-car which 
pushes the loaded freight cars up 
the planes. 


which there are four grooves for the 
winding rope. The two-segment spur 
gearwheel has 36 cut teeth with a pitch 
of 6% in. The winding gearwheels are 
of the built-up type, the rims, segments, 


The gear rims of both the pinion and 
the winding wheels are bolted to the 
body of each gearwheel and thus facili- 
tate the making of repairs in case of a 
breakdown. 

The engines are of the twin vertical 
type and have cylinders 48 in. in diam- 
eter by 40 in. stroke; the piston rods 
are each 6 in. in diameter. Steam is ad- 
mitted to the steam chest of each cylin- 
der through a 15-in. steam pipe and is 
exhausted to the atmosphere through an 
18-in. exhaust pipe. 


The engines at Nos. 2 and 3 planes 
are practically of the same size and de- 
sign as the new unit, except that the 
latter, which was built in 1909, has a 
different valve-gear, as shown in detail 
in Fig. 2. 

The cables used in hauling the cars 
up the planes are wound around tie 


Fic. 1. THE New WINDING ENGINE AT No.1 PLANE 


hub and spoke being bolted together by 
134-in. bolts. The pinion is geared to a 
70-in. crankshaft and each of the two 
winding wheels is mounted on a sep- 
arate 19-in. shaft. 


winding wheels four times, and pass out 
of the engine room under the floor to 
the center of the double track, sheave 
wheels being used where the cables make 
a bend. 
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No. 1 PLANE 


In Fig. 3 is shown, looking toward 
the bottom, a view of No. 1 plane. The 
barney car is on the down trip, and the 
method of taking care of the cable is 


Fic. 2. FRONT 


also shown. In the pit between the rails 
there is one large sheave wheel about 
4 ft. in diameter, and on either side of 
it there are small guide wheels about 8 
in. in diameter. 

The 2%-in. cable used on this plane 
is 4690 ft. in length, weighs 48,326 Ib. 
and travels at a speed of 16 miles per 
hour. The time required to draw four 
80-ton cars up No. 1 plane is 3% min. The 
average tonnage of the rope is 10,000,000 
tons. The ends of the haulage cable at 
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rear of each barney car having a ton- 
nage twice that of the hauling cable, or 
20,000,000. The tail rope runs on the 
same guide wheels that are used by the 
haulage rope. The slack is taken up by 
a compensating device, shown in Fig. 6. 


No. 3 PLANE 
The bottom, No. 3, plane has a grade 


of 5 per cent. and is equipped with a 


2'%-in. steel cable 5780 ft. in length. 


It 


weighs 59,792 lb. and runs at a speed 


Lis 
| 


of 13 miles per hour. The load on the 


ff 


AND SIDE ELEVATION OF WINDING ENGINE AT No. 1 


This consists of a sheave wheel mounted 
on a truck that is free to travel on a 
short incline track. The truck is weighted 
and as slack occurs in the tail cable from 
expansion or stretch, it is taken up by 
the compensating device. 


No. 


A view of No. 


is shown in Fig. 
grade of 14 per 


2 PLANE 


2 plane from the top 
4. This plane has a 
cent., and it requires 


3 min. to draw three 80-ton gondola cars 


PLANE 


plane is six 80-ton cars and is handled 
in 4% min. Fig. 5 shows a train start- 
ing from the foot of No. 3 plane. The 
manner of handling the cars by means 
of a barney car is shown ir Fig. 7. 

The old barney cars were made of cast 
iron, but a new steel car has recently 
been built and a new motion of changing 
the gage of the wheels has been adopted. 
A new cable fastening has also been 
adopted, which makes it impossible for 
the rope to pull out of its fastening. 


Fic. 3. Looxinc Down No. 1 


each plane are secured to a barney car 
after the manner shown in Fig. 5. 


TAIL ROPE 


A 1%-in. tail rope is secured to the 


PLANE 


to the top at a speed of 20 miles an 
hour. The cable is 234 in. in diameter, 
is 3670 ft. long and weighs 44,512 Ib. 
The hauling rope has a useful capacity 
of 630,000 tons 


Fic. 4. Lookinc Down No. 2 PLANE 


AccIDENTs Not FREQUENT 


It is not often that an accident oc- 
curs, but when the cars do get away a 
genuine wreck follows. In Fig. 8 is 
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Fic. 5. BARNEY CAR ON No. 1 PLANE; ALSO SWITCH 


Fic. 6. How SLACK IN THE TALE Rope Is TAKEN UP 
ARRANGEMENT 


the barney car. The outside set is for 
the regular freight cars, but the four 
inside rails are for the barney car. In 
the illustration the barney car has just 
taken the wide-gage rails. If it were re- 
turning to the pit from which it has 
just emerged, the wheels, upon striking 
the turned-out end of the rails, would be 
forced closer to the body of the car and 
would travel on the inner rails, with the 
outside of the flange bearing against the 
inside of the outer rails. 

When the wheels of the barney car 
strikes the point of the inside rails, the 
flanges strike the inside rails and are 
further forced toward the body of the 
car, taking the inside rails with the flanges 
bearing against the center rails. When 
the bottom of the pit is reached, the car 
runs through a spring switch onto the 
center rails, which rise abruptly to the 
track surface at the far end of the pit 
and run parallel with the outer rails un- 
til the frog is reached. 


Fic. 7. BARNEY CAR AND LOADED COAL 
Cars ON No. 2 PLANE 


shown a spill which resulted from the 
cable pulling out of its fastenings on 
the barney car when the train of four 
loaded gondola coal cars was about half- 
way up No. 1 plane. Although the cars 
were wrecked, fortunately no one -was 
hurt, owing, it is said, to the sprinting 
ability of the men who were employed at 
the foot of the plane. 


AUTOMATIC SWITCHES 


An examination of Fig. 5 shows an in- 
genious arrangement for automatically 
switching the barney car into the pit at 
the bottom of the plane. It will be 
noticed that, although the regular freight- 
car trucks are made with the wheel 
flanges on the inside of the rail, the 
barney car is made with the flanges on 
the outside of the rail. 

Referring to the track construction in 
Fig. 5, it will be seen that there are 


three sets of rails on the near side of Fic, 8. RESULT OF A RUNAWAY 
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On the return trip, the car runs on the 
inner rails, but as it nears the point where 
the rails is turned out on the outside, the 
flanges of the barney-car wheels forces 
the rails out again and permits the tracks 
to assume their widest gage. As soon 
as the wheels have passed the points, 
the springs, which are in tension against 
the rails, force them back into place. The 
central rails are held in place by means 
of springs which force them against the 
outer rails. The barney car is made with 
four separate axles, each of which slides 
in a long square box, in the inner end 
of which is a spring which presses 
against the end of the axle. 

An inner guide rail assists in forcing 
the outer rails apart as the barney-car 
wheel strikes them and the rails at the 
same time. Should the spring at the end 
of.the axle break, the wheels would take 
the proper rails at the right place. The 
ordinary car trucks always take the outer 
rail. 


Scale Prevention 
By JOHN CREEN 


For the treatment of moderate quan- 
tities of feed water in which carbonate 
of lime predominates, handy and effective 
apparatus may be contrived by the en- 
gineer out of one or more boiler tanks, 
ir. which the water is heated by exhaust 
steam through a system of pipe coils, 
soda or other chemicals being used as 
reagents. By this means very bad water 
may be purified of a large portion of its 
mineral matter, which is left behind in 
the tank. Feed-water heaters, whether 
using exhaust or live steam, answer the 
same purpose. In the lime process, 28 
grains of caustic lime will give a total 
precipitate of 100 grains of carbonate, 
the 28 grains of caustic being them- 
selves converted into 50 grains of car- 
bonate. 

But for various reasons, steam users 
often prefer to treat the water inside 
the boilers, in which ‘case the use of 
caustic lime forms a too bulky precipi- 
tate, and some other reagent must there- 
fore be employed. By using caustic 
soda, both carbonate and sulphate of 


’ lime can be thrown down, and the pro- 


cess is more rapid than with caustic lime 
and carbonate of soda. Suppose, for 
instance, a water contains 6 grains of 
carbonate, and 8.16 grains of sulphate 
of lime; by adding 3.75 grains of caustic 
soda to the water, these at once become 
6.36 grains of carbonate of soda, and 6 
grains of carbonate of lime are precipi- 
tated. The 6.36 grains of carbonate of 
soda decompose the 8.16 grains of sul- 
phate of lime, and are converted into 
8.52 grains of sulphate of soda, and an- 
other 6 grains of carbonate of lime are 
Precipitated. Altogether, 12 grains of 
lime are thrown down, and the soda 
acts twice, first by absorbing an acid, 
and second by changing this acid for 
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another. When used in this way, 31 
grains of caustic soda will precipitate 
100 grains of carbonate of lime. Soda 
therefore will remove nearly double the 
quantity removed by caustic lime from 
waters containing both carbonate and 
sulphate of lime, but the cost of treat- 
ment by soda is considerably more than 
by the lime treatment. The following 
formulas will be found useful: 

1. Water in which carbonate of lime 
only is present—For treating 1000 gal. 
of water, 1060 grains of carbonate of 
soda, made caustic with 560 grains of 
burnt lime, are required for each grain 
of carbonate of lime per gallon. To pro- 
duce the same result with soda, 1% oz. 
of caustic soda for each grain of car- 
bonate of lime present per gallon will be 
necessary for the treatment of 1000 gal. 

2. Waters containing sulphate of lime 
only—For each grain of sulphate of lime 
per gailon, 134 oz. of pure carbonate of 
soda will be required to treat 1000 gal. 
of water. 

3. When both carbonate and sulphate 
of lime are present—As explained for 
carbonate waters (1), 1% oz. of caustic 
soda for each grain of carbonate of lime 
will precipitate the lime in 1000 gal., but 
this quantity will also throw down 1.36 
grains of sulphate of lime at the same 
time, so that if the proportion of sulphate 
does not exceed the carbonate beyond 
the ratio of 8 to 6, the sulphate may be 
disregarded. If, however, sulphate of 
lime is present in-a greater ratio, car- 
bonate of soda should also be added. 
An excess of soda should be used to 
insure a proper reaction, which is greatly 
assisted by heating the water. 

‘Unless the soda used is of the best 
quality and free from adulteration, leak- 
ages at the seams may be caused, or the 
plates and fittings may be attacked; the 
use of impure caustic soda has been the 
cause of much trouble in this direction. 

When, however, scale has formed on 
the internal heating surfaces and shell 
of the boiler, there is an effective meth- 
od (which the writer has practiced with 
success for many years) of removing it. 
Caustic potash answers this purpuse, 
especially when the scale consists chiefly 
of mud, with sulphate and carbonate 
of lime and magnesia combined. Caustic 
potash is the concentrated lye sold in 
grocery stores, but if it is required in 
large quantities it sh@&ld be purchased 
from wholesale druggists. Dissolve it 
in a barrel of water, say 40 Ib. to the 
barrel, and then pump it into the boiler; 
this is about % lb. of potash per 
pound of water and is strong enough for 
the purpose. 

The method employed by the writer 
was as follows: One boiler was cut out 
of service at noon on Saturday, the 
damper was nearly closed and the pres- 
sure let drop to 30 or 40 Ib. The potash 
being ready, the mixture was pumped 
from a suitable tank into the boiler; con- 
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tinuing to pump clean water until the 
glass was full. The fire was then al- 
lowed to die out, and the boiler left in 
this condition for at least 24 hours, when 
the furnace was again lighted, and the 
steam pressure raised to 15 or 20 Ib. 
The fire was then drawn and the boiler 
blown town; the bottom doors were 
taken off, all the chunks of scale which 
could not go through the blowoff cocks 
were removed, and the boiler was thor- 
oughly washed out with water from a 
hose at high pressure. The boiler was 
then closed, filled with clean water and 
steam raised, and put into commission 
again. A repetition of this at every week- 
end for a few weeks will thoroughly 
clean the dirtiest boiler. 


In handling caustic potash the utmost — 


care must be used; it is truly caustic, 
and if a small portion splashes in one’s 
face or eyes it will cause serious trouble. 
The same is true of the hands. For a 
very hard scale an acid purger should be 
used, as lime is alkaiine and its antidote 
is an acid. Probabiy someone may ex- 
claim loudly against using an acid purger, 
arguing that it will destroy the boiler. 
It is just here that trouble is likely to 
ensue in the hands of an inexperienced 
person. In the first place, an acid purger 
is largely diluted with water, and it 
attacks the scale first, having the great- 
est affinity for it. After that it would 
attack the boiler plates if allowed to re- 
main in the boiler, but there can be no 
after effects of this character from a 
boiler purger, because it is no longer in 
the boiler when the scale is removed, the 
boiler cleaned out by hand, washed with 
a hose, filled up and blown out again 
before steam is raised. Of the two evils, 
it is best to choose the least, and in this 
case the use of a strong boiler purge 
is less than the injury and loss of fuel 
caused by scale. 


Revenue in Public Water 


Power 

A report of the new Conservation Com- 
mission recently submitted to the New 
York legislature finds that the waters of 
the state furnish a total flow having a 
capacity of 1,271,000 hp. 

Ordinarily, development for manufac- 
turing purposes is based upon an esti- 
mate of only 60 per cent. of the time 
of continuous flow. A well considered 
plan of conservation would yield an 
available horsepower of about 1,780,000. 
In an investigation before the foreign 
affairs committee of the House of Rep- 
resentatives it was shown that the Ontario 


‘Power Co., of Niagara, sells electric 


power for $9.40 per horsepower-year. 
At a rate of $30 for comparatively small 
developments it will be at once evident 
how large a source of income will be 
available to the state, whenever it de- 
velops its water powers.—Scientific 
American. 
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Where steam heating is required, elec- 
tric power may be generated as a by- 
product of the heating plant, at a cost 
of less than 2c. per kilowatt-hour in the 

. majority of cases. The reasons for this 
low cost of generation may be sum- 
marized as follows: 

First. The fixed costs, which go to 
make up a large share of the cost of 
power, are chargeable only against the 
additional investment for the plant by 
which electric power is generated, over 
and above the investment for the low- 
pressure steam-heating plant. 

Second. The coal cost chargeable 
against electric power is reduced, during 
those periods when the exhaust steam is 
used for heating, to a small percentage of 
the coal consumed, represented by that 
part of the heat in the steam, which is 
lost between the high-pressure boiler and 
the heating system. 

Third. The labor charge comprises 
only the additional labor required, as 

compared to a _ low-pressure heating 
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From a paper prepared by the 
American Engine Co., showing 
the cost of power as generated by 
noncondensing engines, the ex- 
haust of which is used for heat- 


ing during the winter season. 

The method of arriving at the 
costs as herein outlined is ap- . 
plicable to any isolated plant. 


the price of coal and the amount of ex- 
haust steam used for heating. 


FIXED CHARGES 


An industrial plant operating 3000 hr. 
per year at an average load of 200 kw. 
will be assumed with two 100-kw. and 
one 50-kw. engine-driven dynamos in- 
stalled. These, with suitable piping and 
auxiliaries, may be set down at $11,000. 

Two 200-hp. boilers would be required. 
However, the total cost of these boilers 
would not be chargeable against power 
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first cost, totaling $12,500, have been 
considered. It might, of course, be profit- 
able to install other apparatus in a 
plant of this character, as, for instance, 
a feed-water heater. But as that ap- 
paratus should pay for itself out of the 
coal saved, it will not be considered un- 
der the items of additional first cost. 
Of the total additional cost of $12,500, 
a certain fixed percentage must be 
charged off every year against the cost 
of power. The fixed charges would be: 
Per cent. 


Interest at 
Depreciation at 
Insurance, real estate, upkeep, 

obsolescence 


0.15 x $12,500 = $1875 (1) 
the fixed charge per year against the 
additional investment for apparatus to 
generate power as a byproduct of the 
heating system. 


LaBor, OIL, WASTE, ETC. 


grade, greater economy is obtained in 
_ fuel consumption. 

Fourth. While the charge for oil, 
waste, repairs and miscellaneous items is 
incurred entirely through the installa- 
tion of the engine and generator, they 
amount to but a small proportion of the 
total expense. 

Every isolated plant with exhaust- 
steam heating must be considered as a 
separate problem, because of the wide 
variation in load, cost of coal, water, 
labor, etc. The following case, which 
may be considered typical, will serve to 
outline the calculation whereby the cost 
of power may be determined, and sec- 
ondly to indicate the influence on the 
cost per kilowatt-hour of the three 
most important factors, the fixed charges, 


Number of Months of Exhaust Steam Heating 
Fic. 1. ToTAL Cost 


per horsepower of low-pressure boilers, 
grates, stack, etc., is nearly the same as 
a similar high-pressure equipment. But 
as heat is lost and consumed between 
the high-pressurg,boiler and the heating 
system, a somewffat greater boiler capa- 
city must be installed when power is to 
be generated. As the exhaust from an 
engine contains 80 to 90 per cent. of the 
heat given it, in the boiler, an increase 
in boiler capacity of 25 per cent. over 
the low-pressure equipment will easily 
take care of this item. Considering $18.75 
per horsepower, including boiler, grates, 
stack setting, piping and labor of in- 
stallation, the additional boiler cost would 
be 

400 hp. X 20% x $18.75 = $1500 

The two largest items of additional 


Load Factor, Per Cent 
Fic. 2. Cost AS DEPENDENT UPON LOAD FACTOR 


plant. Furthermore, by reason of the since boilers would also be required for The cost for additional labor may be 
additional labor, which is of a higher the low-pressure heating plant. The cost taken as one man at $800 per year, while 
3.00 
\& 5 
250 p50] 
2 
3 
= Coal arid Water Cost 
% 0.50 Exclusive lof Coal Z 
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Cost of Coal, Dollars per Ton 


repairs, oil waste, packing, etc., may be 
set down as $250, making a total of 
$1050 (2) 


The coal chargeable against power 
comprises the coal equivalent of the heat 
lost between the high-pressure boiler and 
the heating system when the heating sea- 
son is on; and, when no heating is being 
done, all of the coal burned is charge- 
able against power. 

The cost for coal will depend therefore 
upon (a) the steam consumption of the 
engines; (b) the evaporation of the 
boiler; (c) the cost of coal, and (d) 
the percentage of the total amount of 
steam generated which is used by the 
heating system. 
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(a) The steam consumption of 4 
good high-speed engine for isolated-plant 
work is 26 lb. per horsepower-hour, run- 
ning noncondensing, or 40 Ib. per kilo- 
watt-hour. To be on the safe side and 
to take care of the effect of reduced and 
fluctuating loads on the steam consump- 
tion, assume 60 lb. of steam per kilo- 
watt-hour. 


(b) Assume 8 Ib. of steam per pound 
of coal. 
(c) and (d) The cost of coal and 


the proportion of the total steam gen- 
erated which is used in the, heating sys- 
tem, are both variable. In the figures 
given herewith, the cost of coal ranges 
from $1 to $5 per ton. The amount of 
steam used in the heating system is 
taken care of by considering it propor- 
tional to the number of months that the 
exhaust steam is used for heating. Dur- 
ing those months it is assumed that all 
the exhaust steam is used by the heat- 
ing system. Strictly speaking, at the 
beginning and end of the heating season, 
there are periods when only a moderate 
amount of heating is required and only 
a portion of the exhaust steam is utilized. 
This decrease in heating load may be 
taken care of by assuming a shorter 
heating season. For example, suppose 
that during the four winter months all 
the exhaust steam is used in heating and 
that for 1% months before and after 
this season the amount of steam used in 
the heating system varied from zero to 
full capacity. It would then be quite ac- 
curate to assume that the heating sea- 
son of seven months would be equivalent 
to a season of 5% months in which the 
heating load was always equivalent to 
the full exhaust of the engine. 


WATER 


An average price for water is 10c. per 
thousand gallons. During the heating 
season it is assumed that only 30 per 
cent. of the water is returned to the 
boiler; in other periods all the water is 
lost. 

With the fixed costs and labor, as al- 
ready given, and calculating the coal and 
water charges for given conditions, the 
charts shown were obtained. The fol- 
lowing example will serve to explain in 
detail the method of obtaining these fig- 
ures: 


EXAMPLE 


Assume the heating season equivalent 
to six months of full-load steam heat- 
ing, when all the exhaust is used. Dur- 
ing this period the coal chargeable 
against power is the equivalent of the 
heat lost between the high-pressure 
boiler and the heating system. Assume 
that 20 per cent. of the heat of the steam 
is lost in this manner. The other fac- 
tors entering into the coal cost have al- 
ready been given, ie., load 200 kw.; 
steam consumption 60 Ib. per kilowatt- 
hour; evaporation 8 lb. of steam per 
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pound of coal; hours per year, 3000. 
With coal at $4, the cost for coal charge- 
able to power during the six months’ 
heating period would be: 


00 X020X5 = $900 


The part of a year eg there is no 
exhaust-steam heating, and those times 
when only part of the exhaust steam is 
used for heating, are equivalent to six 
months of straight noncondensing opera- 
tion. The cost of coal is therefore 

60 $4 

To this bes cost must be added the 
cost for water, which may be set down 
at 10c. per thousand gallons. During the 
heating season, the heating system re- 
turns 80 per cent. of the boiler feed. 
The cost for water is then 


200 x x X 00 X = 845-20 


= $4500 


For the other six months the cost for 
water is as ges 
200 x = $216 
Therefore sal total avai for gen- 
erating power at the rate of 200 kw. for 
3000 hr. a year are as follows: 


During the year there are developed 
3000 x 200 = 600,000 kw.-hr., giving 
a cost per kw.-hr. of 

$8584 — 500,000 — 1.431 cents 


In the same manner it is found that 
when the heating season is equivalent 
to only two months of full-load heating, 
the cost per kilowatt-hour is 1.85c. For 
the same conditions when the price of 
coal is $5 instead of $4, the cost per 
kilowatt-hour is 2.175c. 

From these data the charts shown in 
Figs. 1 and 2 were prepared. In Fig. 2 
the cost, exclusive of coal and water, is 
considered separately; being plotted 
against the load factor. 

A load of 200 kw. for 3000 hr. per year 
is considered as a 100 per cent. load fac- 
tor (although the plant capacity is 250 
kw.). At this load the fixed charge, 
labor charge, etc., per kilowatt-hour is 

$1875 + $1050 
600,000 
Similarly, at 50 per cent. load factor the 
cost per kilowatt-hour, exclusive of coal 
and water, is 
$1875 + $1050 
300,000 


= 0.488 cent 


= 0.976 cent 


By similar calculations the curve is 
plotted, which may be used in connec- 
tion with the curves at the right in order 
to study the cost of power under various 
conditions. 

Suppose, for instance, that the load 
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factor is 50 per cent., then the fixed 
charges, labor, etc., amount to $0.98. If 
the coal cost is $4 a ton and the number 
of months of exhaust-steam heating is 
4; then the coal and water cost per kilo- 
watt-hour is 1.17c. and the total cost of 
power per kilowatt-hour is 2.15c. 


Study Questions 


In accordance with the suggestion of 
a subscriber, who would like to work 
out some problems and be assured of 
the correctness of his results, but who 
finds the answers in the usual catechism 
too handy, we submit the following, the 
answers to which will be published next 
week: 

1. A generator unit uses 16.5 lb. of 
steam per kilowatt-hour. What is the 
consumption per indicated horsepower- 
hour if the overall efficiency of the unit 
is 90 per cent. ? 

2. A boiler evaporates 8.5 lb. of water 
per pound of coal from feed having a 
temperature of 160 deg. into dry satu- 
rated steam of 135 lb. absolute pres- 
sure. What is the equivalent evaporation 
from and at 212 deg.? 

3. What weight will be required at W 


to balance a weight of 100 lb. at w when 
the distances are as given in the sketch? 
4. How far would a body starting 


from rest drop in one second; 
seconds ? 
neglected. 

5. Ifa boiler had its safety valve set 
to blow at 100 lb. gage at the sea level, 
what pressure would the gage show when 
the valve blew if the boiler were moved 
to an elevation where the pressure was 
one pound less per square inch? 


in four 
Explain why, air resistance 


Writing on electrical power in the 
Transvaal in Cassier’s Magazine for 
February, Rowland Gascoyne gives the 
following schedule of prices as fixed by 
the Victoria Falls Power Co. for the 
supply of electrical energy. 


Price per unit 


(kw.-hr.) from Price per 
Load Oct. 1, 1910, unit after 
factor, to Oct. 11,1912, Sept. 30, 1912, 
percentage Pence Pence 
10 2.512 2.47 
15 1.754 1.717 
20 1.375 1.338 
30 0.995 0.958 
40 0.807 0.770 
50 0.692 0.655 
60 0.617 0.580 
70 and over 0.5617 0.525 


The magnitude of this company’s op- 
erations is understood when it is known 
that its capitalization is $30,000,000; its 
license allows an annual output up to 
500 million kilowatt-hours, and its trans- 
mission lines extend over 50 miles. 
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A further demonstration of the econ- 
omy to be obtained by the installation 
of a low-pressure turbine in connection 
with a Corliss engine has recently been 
made in the power plant of the Good- 
year Tire & Rubber Co., of Akron, Ohio. 
A large proportion of the power de- 
veloped by this plant is required to drive 
machinery in a department of the factory 
adjoining the engine room and is de- 
‘ livered to several lines of heavy shaft- 
ing, with couplings direct to the ma- 
chines, by a rope-drive system from a 
Corliss engine. The balance of the 
power required in the factory buildings, 
which cover an area of about 25 acres, 
is furnished by electric drive from a 
luw-pressure turbo-generator using the 
exhaust steam from the engine together 
with that from various plant auxiliaries. 

The Corliss engine is a 34 and 60 by 
60-in. Hamilton horizontal cross-com- 
pound noncondensing machine rated at 
2500 hp. and running at 80 r.p.m. It 
will be noted that a cylinder ratio of 1 
to 3.1 is used in order to have an en- 
gine of low steam consumption when 
running noncondensing. The American 
system of rope drive is used to transmit 
the power from the engine to the line 
shafting. 

There is also a 26 and 52 by 54-in. 
Fulton horizontal cross-compound con- 
dersing engine rated at 1200 hp. which 
is available for operation with the Ham- 
ilton engine and which also serves as 
a partial relay to it. 

The low-pressure turbine is a 1500- 
kw. Allis-Chalmers machine direct con- 
nected to a three-phase, 60-cycle, 480- 
volt generator running at 1800 r.p.m. 

The specified steam pressure at the 
low-pressure throttle is 15 lb. per square 
inch absolute or about 0.3 lb. gage at 
average atmospheric pressure. A back- 
pressure valve is placed in the exhaust 
line from the engine to the turbine and 
is adjusted to maintain a constant back 
pressure on the engine of about 1 Ib. 
gage. This gives the engine a constant 
exhaust pressure to work against and 
at the same time prevents the vacuum 
from backing up through the turbine in- 
to the exhaust header which is 48 in. 
in diameter and 50 ft. in length and is 
more easily kept tight under pressure 
than under vacuum. 

A high-pressure throttle is provided 
for supplying live steam to make up for 
any deficiency in the exhaust steam. The 
use of live steam is not likely to occur 
to any great extent, however, as the gn- 
gine ordinarily operates 23 hr. per day 
and during the remaining two half-hour 
periods when it is shut down, the tur- 
bine load decreases also; moreover, all 
the auxiliaries which furnish a consider- 
able percentage of the total exhaust 
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By B. R. T. Collins 


To meet the increased demand 
for power, a 1500-kw. low-press- 
ure turbo-generator was installed 
in connection with one of the 
noncondensing Corliss engines. 


According to the figures, the 
saving effected by this arrange- 
ment for the present year will 
amount to about twice the fixed 
charges on the additional invest- 
ment. 


steam to the turbine are in service 24 
hr. per day. 

The turbine condensing equipment 
consists of an Allis-Chalmers condenser, 
provided with two single-stage centrifu- 
gal pumps mounted on a common shaft 
coupled direct to a 175-hp. Terry steam 
turbine. One of these pumps, which has 
a double impeller, removes the condensed 
steam and water from the condenser 
body and the other delivers water from 
the cold well to the twin air ejectors. The 
water used by the latter pump is re- 
turned to the cold well and is used over 
again as its temperature is not increased 
materially by its passage through the 
ejector nozzles. A 28-in. vacuum is 
guaranteed with a full load of 1500 kw., 
15 lb. absolute steam pressure at the 
throttle and injection water at not more 
than 70 deg. F. 

As a partial relay for the low-pres- 
sure turbine, there is a 500-kw. Crotker- 
Wheeler motor-generator set, used or- 
dinarily to convert alternating into di- 
rect current for the variable-speed motors. 
This can be operated inverted from a 


‘Ceoper condensing engine direct-con- 


nected to a 300-kw. Westinghouse direct- 
current generator and thus provide relay 
capacity up to the overload limit of the 
engine-driven unit. This arrangement is 
also convenient for carrying the load on 
Sundays and at other times when the 
demand for power is light. 

Later, it is proposed to provide more 
relay capacity by installing an auxiliary 
turbine which can be coupled to the 
motor-generator set in an emergency and 
which will provide sufficient power to 
generate 1000 kw. divided equally be- 
tween alternating and direct current. 

A test recently made on the low-pres- 
sure turbine showed a steam consump- 
tion of 32.8 lb. per kiiowatt-hour output 
of the turbine alone at a steady load of 
1292.7 kw. under the conditions speci- 
fied which is 6.3 per cent. better than 
the maker’s guarantee at this load. 

Considering the engine and turbine as 
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a unit, a water rate of 16.95 Ib. per 
kilowatt-hour was obtained. 

In order to make a comparison of this 
result with the steam consumption pre- 
vious to the installation of the turbine, 
when the load.was carried by two in- 
dependent compound-condensing engines, 
it was necessary to add 10 to 15 per 
cent. to the foregoing figures to com- 
fensate for the variable load, as the 
comparative data were obtained from a 
24-hr. test of the complete plant on 
Sept. 13 to 14, 1911. This test showed a 
steam consumption of 26.55 Ib. per kilo- 
watt-hour for both engines taken to- 
gether carrying an average of 992.7 
equivalent kilowatts for the 24-hour test 
period. 

Adding 15 per cent. for the variable 
load on a 24-hour test, to 16.95 lIb., the 
result obtained on the steady load com- 
bined engine and turbine test gives 19.49 
Ib. per kilowatt-hour for the compara- 
tive steam consumption as against 26.55 
Ib. for the two engines. This shows a 
gain of 7.06 lb. per kilowatt-hour, or 
26.6 per cent. in favor of the turbine 
and engine. 

The cost of the 1500-kw. low-pressure 
turbine installation was $38,300, includ- 
ing the condenser, piping, separators, 
expansion joints, special valves, founda- 
tions, etc., but not including the switch- 
toard or the building. This is equivalert 
to about $25 per kilowatt. The cost of 
the 2500-hp. noncondensing engine in- 
stallation was $32,000, including the pip- 
ing, separator, valves, foundations, etc., 
but not including the building, making 
about $13 per horsepower. 

This makes the installation cost of the 
combined engine and low-pressure tur- 
bine unit $70,300. The fixed charges on 
this amount, taking interest at 5 per 
cent., depreciation at 5 per cent., taxes at 
1% per cent. and insurance at 1 per 
cent., or a total of 124 per cent., woulcl 
be $8787 per year. The cost of operat- 
ing the plant with two condensing en- 
gines during the year 1911 was $63,457. 
Assuming that there would have been 
an increase of one-third in this operating 
cost, during the present year, due t» in- 
creased demand for power, under the cid 
conditions, this would amount to $84,605 
for the probable operating cost for 1912. 
Taking an average yearly saving of 20 
per cent. due to the new installation of 
an engine and low-pressure turbine, 
based on the 26.6 per cent. saving as 
shown by the tests referred to, there 
would be $16,920 as the probable yearly 
saving due to the new machinery or 
nearly twice the fixed charges of $8787 
on the entire installation cost. 

Comparing the cost of the engine and 
low-pressure turbine unit as_ installed 
with the cost of a high-pressure tur- 
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bine installation of similar capacity shows 
the following: A high-pressure turbine 
rated at 2000 kw. with 25 per cent. con- 
tinuous overload capacity and 50 per 
cent. overload for two hours, with 175 
lb. steam pressure, no superheat, a 28- 
in. vacuum and running at 1800 r.p.m., 
would have very nearly the same equiva- 
lent capacity as the engine and low- 
pressure turbine unit under discussion; 
if anything, the capacity would be less 
than the combined unit. The installed 
cost of such a high-pressure unit would 
be about $45,500, including the con- 
denser, piping, separator, expansion 
joints, foundations, etc., but not includ- 
ing the switchboard or building so as to 
correspond with the costs of the com- 
bined unit. This cost is based on actual 
‘proposals for turbine, condenser, etc., 


Steam Leak 


The Feb. 9 issue of The Engineer con- 
tains a very interesting account of some 
investigations recently conducted by H. 
D. Lobley at the University of Birming- 
ham to determine the loss of steam due 
to leakage past a piston valve. 

A striking feature of these tests is 
that the results are quite contrary to 
those obtained by Callendar and Nicol- 
son in a similar series of tests carried 
out in 1897. Mr. Lobley’s results indi- 
cate that the loss due to leakage past a 
piston valve is comparatively small, 
whereas the conclusion from Callendar 
and Nicolson’s experiments was that this 
loss formed a large part of the “missing 
quantity,” a term used to designate the 
thermal losses within the steam-engine 
cylinder. 

The experiments as conducted by Mr. 
Lobley were made with an ordinary 4-in. 
piston valve fitted with four ramsbottom 
spring rings and taken from stock. The 
valve was fitted into a jacketed cylinder 
and was driven at various speeds by a 
motor. Steam was supplied from the 
boiler or superheater to the center of the 
valve and the leakage was taken from 
the end. This steam was led to a con- 
denser and after being condensed was 
carefully weighed. The illustration shows 
a section through the cylinder. A steady 
flow of steam was allowed to blow 
through the jacket so as to prevent stag- 
nation and a corresponding reduction in 
temperature which probably would have 
occurred if the amount of steam used 
had been only that due to leakage. 

During each of the tests, readings were 
taken every 15 min. The first run was 
made with superheated steam, a boiler 
pressure of 200 lb. per square inch and 
variable speeds; the second was at the 
same steam pressure with a_ constant 
speed and at different degrees of super- 
heat; the third was with saturated steam 
at different pressures and a constant 
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and should be very close to the actual 
cost under the conditions at this par- 
ticular plant. 

Comparing this figure with the actual 
cost of the engine and low-pressure tur- 
bine, $70,300, shows an increased cost 
of $24,800 for the combination, and tak- 
ing 12% per cent. of this gives $3100 
per year for fixed charges on the addi- 
tional investment required. 

A comparison in steam consumption 
between the engine and low-pressure 
turbine combination and the high-pressure 
turbine alone as heretofore given, shows 
a lower consumption at full load for 
the combined unit by 8.4 per cent. If 
it is assumed that this difference would 
exist at the average load carried during 
the year, which would probably be some- 
where between three-quarters and full 
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load, and taking the yearly cost of opera- 
tion at $84,609 as before, 8.4 per cent. of 
this cost, or $7107, would represent the 
yearly saving in favor of the engine and 
low-pressure turbine unit. This is more 
than twice the yearly fixed charges of 
$3100 on the additional investment re- 
quired for the latter. 

In conclusion, it may be said, that from 
the results of the tests and comparisons 
given above, the conclusion would be war- 
ranted that there is sufficient margin be- 
tween the steam consumption of a unit 
composed of a noncondensing engine and 
low-pressure turbine as compared with a 
high-pressure turbine, under the condi- 
tions described, to unquestionably throw 
the decision in favor of the engine and: 
low-pressure turbine and warrant the ad- 
ditional expenditure required for them.’ 


The loss due to leakage alone 
depends upon the pressure differ- 
ence and the speed; also, it is 
much less where superheated 
steam is used. 

The total leakage, however, was 
found to be comparatively small. 


speed. The results are shown in the ac- 
companying tables. 

As a means of comparison with Cal- 
lendar and Nicolson’s results, Mr. Lob- 
ley applies his own figures to the for- 
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SECTION THROUGH VALVE CHEST 


mula deduced by them and then solves 
for the leakage coefficient. This expres- 
sion is as follows: 


age Past Piston Valves. 


CP 
K= . 
where, 
K = Rate of leakage per hour per 
pound difference of pressure; 
P = Perimeter of port; 
L = Mean overlap of valve; 
C = Leakage coefficient. 
Although these terms were originally 
applied to a slide valve, in the case of 
a piston valve, P would represent the 


TABLE 1. SUPERHEATED STEAM 
Temper- Boiler 
; ature of |GagePres-| Leakage 
__,| Speed in | Steam, | sure, Lb. jin Lb. pev 
Triai _p.m. Deg. F. |per Sq.In.| Hour 
Al 200 | 407 200 4 825 
E2 150 396 200 4 82 
B3 100 392 200 49 
B4.. 50 397 200 48 
B 5. .\(standing) 409 200 2.4 
TABLE 2. SUPERHEATED STEAM 
| 
| Temper- Boiler 
ature of |Gage Pres-| Leakage 
| Speed in | Steam, | sure, Lb. jin Lb. per 
Trial; R.p.m. Deg. F. |per Sq.In.| Hour 
Al.. 200 407 200 4 825 
A2.. 200 452 200 3 66 
200 498 | 200 2.70 
’ 200 } 557 200 3.075 
200 588 200 3.275 
TABLE 3. SATURATED STEAM 
Pressure in Speed in Leakage in 
Trial Lb. per Sq.In. i.p.m. Lb. per Hour 
2 Ee 156.1 200 7.8 
128 200 7.5 
80 200 6.6 
37.4 200 4.9 
Cs... | 152 (standing) 3.86 
circumference of a ring and L would 


be the sum of the widths of the rings, 
representing the length of the contact 
surface. The assumption was made that 
the leakage past the two portions of the 
valve was equal. 

Table 4 shows the values of C caicu- 
lated from the saturated-steam tests with 
variable pressure differences. 
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From this an average value of 0.0022 
is obtained for C, or about one-tenth of 
that found by Callendar and Nicolson. 
The value of C, however, is not constant, 


TABLE 4. LEAKAGE COEFFICIENT 


Pressure Leakage in 

Difference |Lb. per Hour K Cc 
141 7 0.0276 0.0011 
113 7.5 0.03325 | 0.00132 
65 6.6 0.05075 | 0.00202 
22 4 4.9 0.1095 0.00436 


although it does not vary directly with 
the pressure difference. The relative 
amount of this leakage, according to Mr. 
Lobley’s results, may be arrived at close- 
ly by considering that a 4-in. piston 
valve would handle about 1500 Ib. of 
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Chimneys for Dissipating 
Smoke 
By Dr. ALFRED GRADENWITZ 


A new arrangement effecting a thor- 
ough dilution of smoke and air has been 
invented by Dr. H. Wislicenus and is 
being promoted by a German metal- 
lurgical firm (Metalibank und Metal- 
lurgische Geselleschaft, at Frankfort- 
on Main). This “dissipator,” as it is 
called, is based on the following princi- 
ple: 

Instead of escaping from the top of 
the chimney in the usual manner, the 
exhaust gases are caused to leave 
through « sumber of approximately hori- 
zontai air channels, proportioned to their 
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risé, anid becoming more and more di- 
luted before escaping through the slots. 
The air channels are widened out conical- 
ly, which design is especially favorable 
for the formation of whirls and for in- 
suring a thorough mixture. All heavy 
smoke, with a strong wind, is thus dis- 
solved into a foggy mist, while with a 
light wind it is at least thoroughly dis- 
tributed and diluted. 

' The shape and dimensions of the air 
channels can be varied in many ways so 
as to further assist the dissipator action; 
by a tangential arrangement (Fig. 3), 
by a double funnel-shaped air channel 
(Fig. 4) or by an extension of part of 
the channels into diverging passages 
(Fig. 5). All these modifications have 
been protected by letters patent. 


Fic. 1. DissiPATOR STACK COMPARED WITH ORDINARY 
CHIMNEY WHEN HANDLING MODERATE 


AMOUNT OF SMOKE 


steam per hour. The valve when run- 
ning at a teiperature of 557 deg. F. 
leaks only 3.075 Ib. of steam per hour. 
This represents only about 0.2 per cent. 
of the steam handled. 

The effect of temperature upon the 
leakage is clearly shown by the tests. By 
slightly superheating the steam, the leak- 
age was reduced from 7.8 to 4.8 lb. pe? 
hour. 

An explanation of this is given, based 
upon the condensation and reévaporation 
theory. This is to the effect that the 
space between the two portions of the 
valve is constantly in contact with steam 
at a high temperature while the exhaust 
side is exposed to the comparatively cold 
steam at atmospheric pressure. When 
the valve begins to move it exposes a 
cold portion of the liner and some hot 
steam is immediately condensed. The 
film of water thus formed allows the 
rings to pass over it, and upon emerg- 
ing on the exhaust side of the valve it 
evaporates again. With superheated 
steam, the cold walls are heated to a 
large extent at the expense of the super- 
heat and much less condensation re- 
sults. 


mass and the rate of flow. The gases 
are thus whirled through with the air 
current within the dissipator chimney and 
in its immediate neighborhood, without 
affecting the draft. 

The upper part of the chimney, one- 
fourth to one-third of its height, is lat- 
ticed (see Fig. 1). In this section the 
air currents are mixed on one side in the 


Fic. 4 
DIFFERENT FORMS: OF 


funnel-shaped or slot-like channels with 
the rising current of exhaust gases, the 
air currents deviating and changing 
their speed so as to produce a whirl- 
ing action. The mixture thus formed 
escapes through the air channels on the 
opposite side. Only a small part of the 
gases escapes through each series of 
channels, the remainder continuing to 


Fic. 2. STACK HANDLING HEAvy TAR SMOKE, NOTICE 
How SMOKE Is DILUTED 


Whenever in the place of a draft chim- 
ney, a channel mouth terminating on the 
level or on some roof. or hill has to be 
dealt with, the discharge shaft can be 
designed with multiple gratings, insuring 
a more thorough mixture (see Fig. 6). 
The first instance of such a “multi- 
dissipator” chimney is a stack erected in 
connection with a Winkler washing cham- 


Fic. 5 


DISSIPATOR CHIMNEYS 


ber (for removing acids), while an im- 
proved plant consisting of radial bricks 
—with a moist ventilator and limestone 
plant for the removal of acids—was in- 
stalled for a large German dyeing and 
bleaching works. These chimneys, on 
account of the convenient distribution 
of their slots, are of a pleasing appear- 
ance, and their stability has been found 
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Fic. 7. First EXPERIMENTAL MULTI-DISSI- 
PATOR STACK, SHOWING SMOKE DI- 
LUTED INTO A HAZE 


to be quite as satisfactory as that of 
ordinary stacks. 

Fig. 7 shows the first multi-dissipator 
constructed by Dr. Wislicenus and illus- 
trates how the smoke is dissolved into 
a foggy mist. 


‘‘Albany’’ Shaking Grate 


George H. Thacher & Co., Albany, 
N. Y., manufacture the “Albany” shak- 
ing grate herewith illustrated. For the 
larger sizes of furnace the grate area 
is divided into four quarters, each of 
which shakes as a unit as indicated in 
Fig. 1. All parts are standardized and 
completely interchangeable, there being 
no right- or left-hand grates. The grate 
bars are triangular in shape which, it is 
claimed, gives the best distribution of 
metal and the greatest strength and 
durability. 

The individual parts of the grate are 
shown in Fig. 3, while Fig. 2 shows them 
assembled. The bearing bar A is set in 
the brickwork and carries the side frame 
B as shown. The end pieces C fit into 
the wedge-shape slots in the side frames. 
The grate-bar frames D are carried in 
bearings in the side frames and are 
joined together underneath by the con- 
necting bar E, to which the connecting- 
trod K is attached. The grate surface 
proper is composed of a number of grate 
sections O which fit into the grate-bar 
frame and are fastened in place by a 
split pin which passes through the lug 
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on the section and the bottom member 
of the frame, as shown in the lower 
part of Fig. 1. The advantage of this 
construction is that the amount of air 
space of any installation may be changed 
simply by changing the grate sections O 
without making any change in the rest 
of the installation and when a section 
burns out,only that section has to be re- 
placed and not a whole bar. These grate 
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the diameter of the journal is cut out 
of the top part of the bearings. Thus, 
any frame may be lifted out of its bear- 
ings and removed entirely by simply dis- 
connecting it from the connecting bar 
and turning the frame at an angle of 
90 deg. 

During the shaking operation of the 
grate, when the sections are tilted, a 
wedge-shape pocket is formed by the top 
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Fic. 1. THE “ALBANY” SHAKING GRATE 


sections are made in several sizes to 
give any percentage of air space from a 
1%-in. opening for fine fuels up to a %4- 
in. opening, for bituminous lump coal. 


Fic. 2. SHOwING ASSEMBLY OF PARTS 


of one section and the side of the next 
into which the under stratum of ash is 
pushed by the first motion of the grate. 
When the sections are again brought 
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Fic. 3. SHOWING INDIVIDUAL PARTS OF THE “ALBANY” SHAKING GRATE 


In addition, sections with pinhole openings 
may be obtained for especially fine fuels. 

The journals at the ends of the grate- 
bar frames are flattened on the top and 
a section somewhat smaller in width than 


back to the normal position, this ash is 
cut off from the live fuel and dropped 
into the ashpit. This pocket-forming ar- 
rangement tends to prevent the loss of 
unburnt fuel to the ashpit. 
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Wires for Direct-current 
Circuits 
By CEciL P. PooLe 


There are two ways of getting at the 
proper size of wire to use for electric 
circuits in order to keep the line loss with- 
in desired limits; one by considering the 
power transmitted and the other by con- 
sidering the current strength, regardless 
of the power. The former method is 
more easily applied in alternating-current 
work, but the latter is simpler of appli- 
cation in direct-current work. 

No matter which method may be used, 
however, the current per wire must be 
considered, either directly or indirectly, 
in the case of indoor wiring  be- 
cause the fire insurance authorities 
will not allow more than a certain cur- 
rent to be carried by each standard size 
of wire, in order to guard against over- 
heating. Table 1 specifies the maximum 
allowable current for every standard size 
ef copper wire in regular use for power 
and lighting circuits in the United States. 
It also shows what the drop in voltage 
is per foot of each size of wire, for 
each ampere of current carried; the drop 
per foot of distance (for a two-wire cir- 
cuit) per ampere of current; the drop 
in volts and the loss in watts per foot 
of distance when carrying the greatest 
allowable current, and the drop and lost 
watts per foot of distance when carrying 
four-fifths of the greatest allowable cur- 
rent. This last group of figures applies 
essentially to motor circuits and shows 
the greatest drop and the greatest loss 
per foot of distance that are allowable 
under the insurance rules., The rules re- 
quire that wires used for connecting 
motors to supply circuits shall be large 
enough to carry 25 per cent. more than 
the full-load current of the motors. 

For example, No. 4 wire with rubber 
insulation is allowed to carry only 65 
amperes, maximum. Therefore, a motor 
connected up with this size of wire must 
not take more than 80 per cent. of 65 
amperes (0.8 x 65 = 52 amperes) at 
full load, because the 25 per cent. 
margin required will make the maxi- 
mum current 52 x 1.25 = 65 amperes. 
Neither the drop nor the loss at 65 am- 
peres, in such a‘case, is important, be- 
cause that current would exist only for 
a few moments while starting the motor 
and perhaps occasionally when momen- 
tary overloads occur. It is the full-load 


drop and loss that are of importance; 
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Electrical Department 


Conducted to be of service to the men in charge of electrical equipment in the power house 


that is why columns 10, 11, 14 and 15 
were put in Table 1. 

The usefulness of these columns lies 
in showing by a single simple multiplica- 
tion whether a given size of wire can 
be used for a given drop. For example, 
suppose a 220-volt motor is to be put in 
at a distance from the mains of 75 ft., 
and a drop of 1 per cent. is desired at 
full load. Also suppose that you have on 
hand a lot of No. 4 and No. 6 rubber- 
covered wire but no other near sizes. 
At 1 per cent. drop over a distance of 75 
ft. the drap per foot would be 


0.01 X 220 
75 


of a volt. Reference to the tenth col- 
umn of the table shows that the greatest 
allowable drop for No. 4 is 0.0263 of a 
volt and that for No. 6 is 0.0296; there- 
fore, the No. 6 wire can be used. 

The drop columns are useful also in 
determining the limits of drop in another 
way. For example, suppose a 250-volt 
motor requiring 60 amperes at full load 
is to be installed at a distance of 150 
ft. from the mains and the drop must 
not exceed 2 per cent., which would be 5 
volts. What size of rubber-insulated wire 
should be used? According to the fourth 
column of the table, No. 3 wire could 
be used without exceeding the insurance 
limits, because 60 amperes plus 25 per 
cent. would make the maximum current 
75 amperes and the insurance rules al- 
iow 76. But would the drop come within 
the limit of 2 per cent.? According to 
column 10, the allowable full-load drop 


= 0.0293 


per foot of distance is 0.0244 of a volt, - 


so that for 150 ft. the full-load drop 
would be 150 x 0.0244 = 3.66 volts 
which comes well within the specified 
iimit of 5 volts. 

Columns 12 to 15 correspond to col- 
umns 8 to 11; they give the loss in watts 
under the same conditions for which col- 
umns 8 to 11 give the drop in volts. This 
is useful in cases where the current is 
not stated but the power is. For ex- 
ample, if it were known that 39 kw. had 
to be transmitted 260 ft. from a 220- 
volt line with a loss of not more than 
2 per cent. it would not be necessary to 
divide 39,000 by 220 to find the line cur- 
rent; then see how small a size of wire 
would satisfy the fire-insurance rules, 
and finally figure the drop to see if it 
came within the 2 per cent. limit. All 
that is required is to divide 2 per cent. 
of 39,000 by 260 to get the loss in 
watts per foot of distance and find the 


nearest larger number in column 12; 
this number is 3.22 and the size of wire 
at the left-hand end of the same line 
of type is No. 0. Therefore, No. 0 can 
be used to satisfy both the insurance and 
the loss requirements. 

Column 8 would not apply to this case 
without checking up the insurance re- 
quirements separately. Thus, the loss 
being 2 per cent. or less, the drop will 
be 2 per cent. or less. Now 2 per cent. 
of 220 volts is 4.4 volts, and this would 
be a drop of 4.4 + 260 = 0.0169 volt per 
foot. Coiumn 8 gives no intimation as to 
whether one should tise wire of 400,000 
circ.mils cross-section, with a maximum 
drop of 0.0174 volt per foot of distance, 
or some of the smaller sizes, which are 
all capable of a higher drop per foot of 
distance. The current must be known in 
order to use columns 7 to 11. These col- 
umns are very useful, however, when the 
current is known, and it usually is. 

Columns 8 to 15, although highly con- 
venient in cases where the current is 
near the maximum allowed by the in- 
surance rules for one of the standard 
sizes of wire, are not of much service 
in dealing with currents which fall be- 
tween the insurance limits for neighbor- 
ing wire.sizes. For example, with a cur- 
rent of 64 or 65 amperes, this table shows 
at once whether No. 4 rubber-insulated 
(or No. 6 weatherproof) wire will give 
the desired drop or loss. But if the full- 
load current of a motor happened to be, 
say, 48 amperes, Table 1 would not show . 
what the drop would be with any size 
of wire allowed by the insurance rules, 
except by the use of the figures in col- 
umn 7, which involves at least two prob- 
ably tedious calculations. Adding the 25 
per cent. margin required would carry 
the current up to 60 amperes maximum 
allowance. With rubber-covered wire, 
any size larger than No. 5 could be used, 
and the drop would be less than 0.0263 
volt per foot of distance; with No. 4 it 
would be 82 of 0.0263, with No. 3 it 
would be $$ ‘of 0.0263, with No. 2 $§ 
or % of 0.0263, and so on. The deter- 
mination of the drop, however, requires 
a good deal of tiresome arithmetic, ap- 
plied on the cut-and-try plan. 

In order to avoid this, with the at- 
tendant possibilities of arithmetical er- 
ror due to haste or the misplacement of 
a decimal point, Table 2 is provided. 
This shows for each size of wire the 
product of amperes xX feet correspond- 
ing to different drops in voltage from %4 
to 60 volts. For example, if the cur- 
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rent multiplied by the distance were 
equal to 50,000, the drop with No. 0000 


wire would be 5 volts; with No. 0 wire 


10 volts; with No. 2 wire about 16 volts; 
with No. 5 wire 32 volts, etc. The table 
was computed on a calculating machine 
and the number of figures in each of the 
large numbers is therefore greater than 
1s really necessary: 


FINDING THE SIZE OF WIRE 


For finding the proper size of wire to 
use for a given load, distance and drop, 
multiply the current by the distance and 
in the line with the desired drop, find the 
nearest number to the product of current 
x feet; at the head of the column in 
which that number is located will be 
found the size of wire. 

Example I. A pair of wires 180 ft. 
iong must carry 100 amperes with a drop 
of about 3 volts; what size of wire 
should be used ? 

The distance being 180 ft. and the cur- 
rent 100 amperes, the product (amperes 
* feet) is 18,000. The drop is to be 3 
volts; starting at 3 in the drop column 
and following along that line, the near- 
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est number to 18,000 ampere-feet is 
18,915, which is located in the fourth 
column of the table, and the size of wire 
at the top of that column is No. 00. Now, 
this size must be checked for insurance 
limitation. Table 1 shows that No. 00 
is allowed to carry 150 amperes with 
rubber insulation or 220 with other kinds, 
so that it is within the limit, even for 
motor service. 

Example II. A 250-volt motor re- 
quiring 75 amperes at.full load must be 
connected to a supply circuit 700 ft. 
away, and as the connecting wires are 
out of doors, weatherproof wire can be 
used. It is desired that the drop shall 
not be more than 4 per cent., which, of 
course, is 10 volts. What size of wire 
should be used ? 

The current x distance will be 52,500 
and starting at 10 volts in the drop col- 
umn it will be found that 50,000 is the 
nearest number to 52,500; it is located 
in the No. 0 column and immediately be- 
low it is the number 55,000, which is in 
the line with 11 volts drop. . Therefore, 
if No. 0 wire be used, the drop will be 
half-way between 11 volts and 10 volts, 
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or 10%. If it is important to keep the 
drop within 10 volts, No. 00 wire must 
be used. The nearest number to 52,500 
in this column is 50,440, in the line with 
8 volts drop; the actual drop with this 
size of wire, therefore, would be between 
8 and 9 volts, because the amperes x 
feet are 52,500, whereas with No. 00 
wire they would have to be 50,440 to 
give 8 volts drop or 56,745 to give 9 
volts drop. 


FINDING THE Drop 


From the last example it should be 
clear that when the current, distance and 
wire size are known the drop can be 
found, at least approximately, from Table 
2 by multiplying the current and dis- 
tance together, finding the nearest num- 
ber to the product in the column under 
the wire size and following along that 
line to the drop column. 

Example III. A pair of No. 8 wires 
25 ft. long carry 28 amperes; what is 
the drop? 

The current x distance = 700; the 
nearest number to this in the No. 8 col- 
umn of Table 2 is 782 and this is in 


TABLE 1. PROPERTIES OF COPPER WIRES 
Brown & SHARPE GAGE 
1 2 3 | | 2 6 7 8 9 | 10 | 11 12 13 | 14 | 15 
Greatest Volts drop per foot; Volts drop per foot] Watts lost per foot|Watts lost er 
Allowable of distance,t car-| of distancet with] ofdistance,jwith| foot of is- 
Current* rying maximum| 80% of maximum} maximum cur-| tance;+ 80% of 
current. current. rent. max, current. 
| Volts Drop | Volts Drop 
Wire | Diam- | Areain .| Rub- per Ampere | per Ampere Rubber | Other |Rubber| Other 
Size; | eterin | Circular |_ber | Other per Foot of | per Foot of _ Rubber Other Rubber Other Insula- | Insula- | Insula-} Insula- 
No. | Mils | Mils | Insul. | Insul. Wire | Distancet Insulation Insulation Insulation Insulation} tion tion tion tion 
2,000,000 | 1050 1670 0.00000528 | 0.00001056 | 0.01109 | 0.01763 0.00887 | 0.01411 11.64 29.44 7.45 18.84 
1,900,000 | 1010 | 1610 0.00000556 | 0.00001112 0.01123 | 0.01790 | 0.00900 | 0.01432 | 11.34 28.81 7.26 18.44 
1,800,000 970 | 1550 0.00000586 0.00001173 | 0.01138 | 0.01818 | 0.00910 0.01455 | 11.04 28.17 7.06 18.03 
| 
1,700,000 930 | 1490 0.00000621 | 0 .00001242 0.01155 | 0.01851 | 0.00924 | 0.01480 | 10.74 27.58 6.87 17.65 
1,600,000 890 | 1430 0.00000660 | 0.00001320 | 0.01175 | 0.01888 | 0.00940 | 0.01510 | 10.45 27.00 6.69 17.27 
' 1,500,000 | 850 1360 0.00000704 | 0.00001408 | 0.01197 | 0.01915 | 0.00957 | 0.01532 | 10.17 26.04 6.51 16.67 
| | 
1,400,000 | 810 1290 0.00000754 | 0.00001508 0.01221 | 0.01945 | 0.00977 | 0.01556 9.89 25.09 6.33 16.05 
1,300,000 | 770 | 1220 0.00600812 | 0.00001624 , 0.01250 | 0.01981 | 0.01000 | 0.01585 9.62 24.16 6.15 15.46 
1,200,000 730 | 1150 0.00000880  0.00001760 | 0.01285 | 0.02024 | 0.01028 | 0.01619 9.38 23.27 6.00 14.89 
| 1,100,000 , 690 1080 0.00000960 | 0.00001920 | 0.01325 | 0.02074 0.01060 | 0.01659 9.14 22.40 5.85 14.33 
| 1,000,000 | 650 | 1 0.00001056 | 0.00002112 | 0.01373 | 0.02112 | 0.01098 | 0.01689 | 8.92 | 21.12 | 5.71 | 13.51 
900,000 | 600 | 920 | 0.00001173 | 0.00002346 0.01408 | 0.02158 0.01126 | 0.01726 | 8.44 | 19.85 | 5.40 | 12.70 
} | | | 
| | 800,000 | 550 | 840 | 0.00001320 0.00002640 | 9.01452 | 0.02218 | 0.01162 | 0.01774 7.97 18.63 5.10 11.92 
| 3 000 500 760 , 0.00001510 0.00003020 | 0.01510 | 0.02295 0.01208 | 0.01836 7.55 17.44 4.83 11.16 
| | 600,000 | 450 680 0.00001760 0.00003520 0.01584 | 0.02394 0.01267 | 0.01915 7.12 16.28 4.55 10.42 
500,000 390 590 | 0.00002112 0.00004225 0.01648 | 0.02493 | 0.01316 | 0.01994 6.42 14.70 4.11 9.41 
| 400,000 330 | 500 = 0..00002640 0.00005280 0.01742 | 0.02640 | 0.01394 | 0.02112 5.74 13.20 3.67 8.44 
| 300,000 270 | 400 0 .00003520 0.0000704 0.01900 | 0.02816 0.01521 0.02253 5.13 11.26 3.28 7.08 
200,000 200 , 300 0.00005278 | 0.0001056 0.02112 | 0.0317 | 0.01690 | 0.02534 4.22 9.51 2.70 6.08 
0000 | 460.0 211,600 210 | 312 0.0000499 | 0.000100 | 0.02100 | 0.0312 | 0.01680 | 0.02496 4.41 9.73 2.82 6.23 
000 409 .6 167,770 177 | 262 0 .0000630 | 0.000126 0.02230 0.0330 | 0.01784 | 0.02641 3.94 8.64 2.52 §.53 
00 364.8 133,000 150 | 220 0.0000793 | 0.000159 0.02385 | 0.0350 0.01908 | 0.02798 3.57 7.70 2.29 4.92 
0 | 324.9 105,560 127 | 185 0.000100 | 0.000200 0.02540 | 0.0390 0.02032 | 0.03120 3.22 7.20 2.06 4.61 
1 289.3 83,690 107 , 156 0.000126 | 0.000252 0.027 0.0393 0.02157 | 0.03145 2.88 6.13 1.84 3.92 
2 257 .6 66,360 90; 131 0.100159 0.000318 0.0286 0.0417 0.0229 0.03332 2.57 5.46 1.64 3.49 
3 | 229.4 52,625 76; 110 0.000201 0.000402 0.0306 *| 0.0442 0.0244 0.03537 2.32 4.86 1.48 3.11 
4 | 204.3 41,740 65 | 92 0.000253 0.000506 0.0329 0.0465 0.0263 0.0372 2.13 4.27 1.36 2.73 
5 181.9 33,090 54 77 0.000319 0.000638 0.0345 0.0491 0.0276 0.0393 1.86 3.78 1.19 2.42 
6 | 162.0 26,245 46 65 | 0.000402 0.000804 0.0370 0.0523 0.0296 0.0418 1.70 3.40 1.09 2.17 
8 | 128.5 16,512 33 46 0.000639 0.001278 0.0422 0.0588 0.0337 0.0470 1.39 2.70 0.889 1.73 
10 101.9 10,384 24 32 0.001017 0.002034 0.0488 0.0651 0.0390 0.0521 es 2.08 0.749 1.33 
| 
12 | 980.8 6,530 17 23 | 0.001617 0.003234 0.0550 0.0744 0.0440 0.0595 0.935 1.71 0.598 1.09 
14 | 64.1 4,107 12 16 | 0.00257 0.00514 0.0617 0.0822 0.0493 0.0658 0.740 1.31 0.473 0.842 
16 | 50.8 2,583 6 8 | 0.00409 0.00818 0.049 0.0654 0.0393 0.0523 0.294 0.523 | 0.188 0.334 
18**| 40.3 1,624 3 5 | 0.0065 0.013 0.039 


*The limit (in amperes) allowed by the fire insurance rules for indoor wiring. 


out danger of overheating. 
{For a two-wire circuit. 


**This size is allowed indoors only in flexible lamp cords. 


For outdoor overhead wires, twice these figures may be allowed with- 
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the same line with 1 volt; the drop, there- 
fore, will be between 1 volt and 34 volt 
—nearer 1 volt. 

Example IV. An outdoor line of No. 
2 weatherproof wire carries 200 amperes 
140 ft. from a 230-volt circuit to a fac- 


tory building containing lamps and. 


motors; what is the voltage at the en- 
trance to the building ? 
The current <x distance = 28,000. The 


' nearest number to this in the No. 2 wire 


column of Table 2 is 28,300, which is 
in the line with 9 volts. Therefore, 28,- 
300 amperes X feet would give 9 volts 
drop and 28,000 will give ea of 9 
volts, or §.9 volts drop. The voltage at 
the factory building, therefore, will be 
230 — 898 = 221.1 vole. 
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FINDING THE PRACTICAL CURRENT 


It sometimes happens that an old ex- 
isting feeder or distribution main can 
be put into use to carry part of an ex- 
tension load or for some other purpose, 
and it is desired to know about how much 
load it will be practical to put on it. The 
first step in such a case would be to find 
cut whether the line will carry the full 
insurance allowance without too much 
drop. This is more quickly done with 
Table 1, using the drop columns at the 
right. If the drop is too great with the 
current allowed, then Table 2 will be 
more convenient for finding how much 
current can be carried without too great 
a drop. 

Example V. It is desired to load a 


Vol. 35, No. 14 


ft. long as heavily as possible without 
making the drop exceed 2% volts; how 
much current will the line carry? 

The allowable drop is 2% volts and 
the distance 100 ft.; the drop per foot, 
therefore, must not exceed 


2 
0.025 
100 


of a volt. The eighth column of Table 1 
shows that the drop per foot of distance 
in a pair of No. 4 rubber-insulated wires 
carrying maximum current is 0.0329 of 
a volt, which is much beyond the desired 
limit of 0.025 of a volt per foot. 

The required current can be found 
quickly from Table 2. In the line with 
2'4 volts drop and the column under No. 
4 wire is the number 4940. This is am- 


pair of No. 4 rubber-covered wires 100 peres x feet, so that dividing it by the 


TABLE 2. RELATION BETWEEN DROP AND CURRENT X DISTANCE 
The numbers in the body of the table are amperes X feet for a two-wire circuit 


Size oF Wire, B & S GaGE 


Volts 

Drop|} 0000 000 00 0 1 2- | 3 4 5 6 8 10 12 14 16 
1 2,505 1,984 1,576 1,250 990 786 | 622 494 392 311 » 195 123 77 48 30 
5,010 3,968 3,152 2,500 1,980 1,572 1,243 988 78 622 390 246 1 7 61 
j 7,515 5,952 4,728 3,750 2,975 2,358 1,865 1,482 1,175 933 586 369 231 145 91 
<a uf 10,020 7,936 6,305 5,000 3,968 3,145 2,487 1,976 1,567 1,244 782 492 309 194 122 
ae 14] 12,525 9,920 7,880 6,250 4,960 3,930 3,109 2,470 1,959 1,555 978 615 386 243 152 
aa 14 | 15,030; 11,900 » 9,457 7,500 5,950 4,717 3,731 2,964 2,351 1,866 |+ 1,174 737 463 292 183 
, 7 1¢ | 17,535) 183, "390 11,034 8,750 6,945 5,503 4,353 3,458 2,742 2,177 1,369 860 541 340 213 
i 2 20,040} 15,870 12,610 10,000 7,936 6,289 4,975 3,952 3,134 2,487 1,565 983 618 389 244 
24 | 22,545) 17,855 14,185 11,250 8,927 7,075 5,595 4,445 3,525 2,799 1,761 1,106 695 437 274 
2 25,050 84 15,760 ,500 192 7,861 6,219 4,940 3,918 3,109 1,956 1,229 773 486 305 
2 27,555] 21,825 a7, "340 13,750 10,910 8,647 6,840 5,430 4,310 3,420 2,152 1,352 850 535 335 
3 30,060} 23,810 18,915 15,000 11,904 9,434 7,462 5,928 4,700 3,731 2,347 1,475 927 583 366 
34 | 35,070) 27,775 2,065 17,500 13, "885 11,005 8,706 6,915 5,485 4,353 2,739 1,721 1,082 680 427 
4 40,080; 31,745 25,220 20,000 15, 870 12,575 9,950 7,905 6,269 4,975 3,130 1,967 1,236 778 488 
44 | 45,090! 35,710 28,370 22,250 17,855 14, 150 11,190 8,890 7,050 5,597 3,521 2,212 1,391 875 549 
5 50,100! 39,680 31,525 25,000 19,840 15,720 12,437 9,880 7,837 6,219 3,912 2,458 1,546 972 610 
54 | 55,110} 43,650 34,675 27,500 21,825 17,295 | 13,680 | 10,870 8,620 6,841 4,304 2,704 ,700 | 1070 671 
6 60,120! 47,620 37,830 30, 23,810 18,868 | 14,925 | 11,855 9,400 ,463 4,695 2,950 1,855 | 1167 732 
64 | 65,130; 51, "585 40,980 32,500 4 20,440 | 16,170 | 12,845 | 10,185 8,085 5,086 3,196 2,009 | 1264 793 
| 4 70,140} 55,555 44,135 35,000 27,775 22,010 17,410 | 13,830 | 10,970 8,706 5,477 3,441 2,164 | 1361 854 
74 | 75,150] 59,520 47,285 37,500 29,760 23,585 18,655 | 14,820 | 11,755 9,328 5,868 3,687 2,319 | 1459 915 
i 8 ,160} 63,490 50,440 40, 31,745 25,155 19,900 | 15,810 | 12,540 9,950 6,260 3,933 2,473 | 1556 976 
9 90, 180} 71,425 56,745 45,000 35, 710 28,300 22,385 | 17,785 | 14,100 | 11,194 7,042 4,425 2,782 | 1750 | 1098 


10 |100,200} 79,365 63,050 50,000 39,680 31,445 24,875 | 19,760 | 15,670 | 12,438 7,825 4,916 3,092 | 1945 | 1221 
11 | 110,220) 87,300 69,355 55,000 43,650 34,590 27,360 | 21,740 | 17,240 | 13,682 8,607 5,408 3,401 | 2140 | 1343 
12 | 120,240) 95,235 75,660 60,000 47,620 | 37,735 29,850 | 23,715 | 18,800 | 14,925 9,390 5,900 3,710 | 2334 | 1465 

130,260] 103,170 81,965 65,000 51,585 40,880 32,335 | 25,690 20, 375 | 16,169 | 10,172 6,391 4,019 | 2529 | 1587 


14 | 140,280} 111,110 88,270 70,000 55,555 44,025 34,025 | 27,665 | 21,940 | 17,413 | 10,955 6,883 4,329 | 2723 | 1709 
15 | 150,300) 119,045 94,575 75,000 59,520 47,170 37,310 | 29,640 | 23,510 | 18,657 | 11,737 7,375 4,638 | 2918 | 1831 
16 | 160,320} 126,980 | 100,880 80,000 63,490 50,310 39,800 | 31,620 | 25,075 | 19,900 | 12,520 7,866 4,947 | 3112 | 1953 

170,340) 134,920 | 107,185 85,000 67,460 53,460 42,285 | 33,595 | 26,645 | 21,144 | 13,302 8,358 5,256 | 3307 | 2075 


18 | 180,360} 142,855 | 113,490 90,000 71,425 56,600 44,775 | 35,570 | 28,210 | 22,388 | 14,085 8,850 5,565 | 3501 | 2197 
19 | 190,380} 150,790 | 119,800 95,000 75,395 59,745 47,260 | 37,550 | 29,780 | 23,632 | 14,867 9,341 5,875 | 3696 | 2319 

200,400 126,100 | 100,000 79,365 62,890 49,750 | 39,525 | 31,345 | 24, ett: 15,649 9,833 6,184 | 3891 | 2442 
21 | 210420) 166,665 | 132, | 105,000 83,330 66,035 52,235 
22 | 220,440} 174,600 


138,710 | 110,000 87,300 69,180 54,725 | 43,475 | 34,480 | 27,363 | 17,214 | 10,816 6,802 | 4280 | 2686 


120,000 95,235 75,470 59,700 | 47,430 | 37,615 | 29,851 | 18,779 | 11,799 7,421 | 4669 | 2930 
25 | 250,500} 198,410 | 157,630 | 125,000 99,205 78,615 62,190 | 49,400 | 39,180 | 31,095 | 19,562 12,291 7,730 | 4863 | 3052 


26 | 260,520) 206,350 | 163,930 | 130,000 | 103,175 81,760 64,675 | 51,380 | 40,750 | 32,338 | 20,344 | 12,783 8,039 | 5058 | 3174 
27 =| 270,540; 214,285 | 170,240 | 135,000 | 107,140 84,905 67,160 | 53,360 | 42,320 | 33,582 | 21,127 | 13,274 8,348 | 5252 | 3296 
28 | 280,560) 222,220 | 176,540 | 140,000 | 111,110 88,050 69,650 | 55,335 | 43,885 | 34,826 | 21,909 | 13,766 8,658 | 5447 | 3418 
29 | 290,580} 230,155 | 182,850 | 145,000 | 115,075 91,195 72,135 | 57,310 | 45,450 | 36,070 | 22,692 | 14,258 8,967 | 5642 | 3540 
30 | 300,600} 238,095 | 189,155 | 150,000 | 119,045 94,340 74,625 | 59,285 | 47,020 | 37,313 | 23,474 | 14,749 9,276 | 5836 | 3663 
32 | 320,640] 253,965 | 201,765 | 160,000 | 126,980 | 100,625 79,600 | 63,240 | 50,155 | 39,800 | 25,039 | 15,733 9,894 | 6225 | 3907 
34 |340,680} 269,840 | 214,375 | 170,000 | 134,920 | 106,915 84,575 | 67,190 | 53,290 | 42,289 | 26,604 | 16,716 | 10,513 | 6614 | 4151 
36 | 360,720} 285,710 | 226,985 | 180,000 | 142,855 | 113,205 89,550 | 71,145 56,425 | 44,776 | 28,169 | 17,699 | 11,131 | 7003 | 4395 
38 | 380,760} 301,585 | 239,595 | 190,000 | 150,790 | 119,495 94,525 | 75,100 | 59,560 | 47,264 | 29,734 | 18,682 | 11,750 | 7392 | 4639 
40 | 400,800} 317,460 | 252,205 | 200,000 | 158,730 | 125,785 99,500 | 79,050 | 62695 | 49,751 | 31,299 | 19,666 | 12,368 | 7782 | 4884 
42 |420,84)| 333,330 | 264,815 | 210,000 | 166,665 | 132,075 | 104,475 | 83,000 | 65,830 | 52,239 | 32,864 | 20,649 | 12,987 | 8171 | 5128 


44 | 440,880] 349,205 | 277,425 220,000 | 174,600 | 138/360 109,450 | 86,950 | 68,965 | 54,726 | 34,429 | 211632 13,605 | 8560 | 5372 


ares | 46 | 460,920] 365,080 | 290,035 | 230,000 | 182,540 | 144,650 | 114,425 | 90,900 | 72,100 | 57,214 | 35,994 | 22,616 | 14,223 | 8949 | 5616 
: 48 | 480,960) 380,950 | 302,645 | 240,000 | 190,475 | 150,940 | 119,400 | 94,860 | 75,235 | 59,700 | 37,559 | 23,599 | 14,842 | 9338 | 5860 
50 | 501,000) 396,825 | 315,255 | 250,000 | 198,410 | 157,230 | 124,375 | 98,810 | 78,370 | 62,189 | 39,124 | 24,582 | 15,460 | 9727 6105 
52 | 521,040} 412,700 | 327,865 | 260,000 | 206,350 | 163,520 | 129,350 
54 | 541,080) 428,570 | 340,480 | 270,000 | 214,285 | 169,800 | 134,325 is 


56 | 561,120) 444,440 | 353,090 | 280,000 | 222,220 | 176,100 | 139,300 
58 |581,160) 460,315 | 365,700 | 290,000 | 230,155 144,275 
60 {601,206| 476,190 | 378,310 | 300,000 | 238,095 188) 680 | 149,250 
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distance will give the corresponding cur- 
rent: 
494 


‘ 
too 49-4 amperes 


which is the current required to give 2% 
volts drop. 


SUMMARY, IN RULES 


The methods of using the tables ex- 
plained in the foregoing may be con- 
densed into rules, as follows: 

TABLE 1 

To Finp Drop: Find in column 7 the 
number in the line with the size of wire; 
multiply it by the current and multiply 
the result by the distance. The final 
result will be the drop in volts. 

Drop, WITH GREATEST ALLOWABLE 
LAMP CURRENT: In column 8 or 9 find 
the number in the line with the size of 


wire and multiply it by the distance. The - 


result will be the drop in voits when the 
wire is carrying the greatest allowable 
current. 

Drop, WITH GREATEST ALLOWABLE 
Motor CurRENT: In column 10 or 11 
find the number in the line with the size 
of wire and multiply it by the distance. 
The result will be the drop when the larg- 
est allowable motor is taking full-load 
current. : 

Watts Lost WITH GREATEST LAMP 
CurRENT: In column 12 or 13 find the 
number in the line with the size of wire 
and multiply it by the distance. The 
result will be the loss in watts when 
the wire carries the greatest allowable 
current. 

Watts Lost WITH GREATEST MOTOR 
CurRRENT: In column 14 or 15 find the 
number in the line with the size of wire 
and multiply it by the distance. The re- 
sult will be the loss in watts when the 
largest allowable motor is taking full- 
load current. 

To Wire Multiply the cur- 
rent by the distance and divide the de- 
sired drop by the product; find the near- 
est number to the result in column 7; 
this number will be in the line with the 
reqiired wire size. Compare this with 
the insurance requirement. 

SIZE FOR GREATEST ALLOWABLE 
Loss: Divide the desired loss by the 


distance and find the nearest larger num- 


her to the result in column 12 or 13 for 
lamps or column 14 or 15 for a motor; 
this number will be in the line with the 
requ.red wire size. 
TABLE 2 

To Finp Drop: Multiply current by 
distance and find the nearest number 
to the product in the column under the 
size of wire. In line with this number 
will be the drop in volts. If the amperes 
x feet are greater than the nearest num- 
ber in the table, the actual drop will be 
greater than the drop stated in column 1. 

To Finp Wire Size: Multiply cur- 
rent by distance and find, in the line with 
the desired drop, the number nearest to 
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the product. At the head of the column 
will be the size of wire to use. If the 
actual amperes X feet are greater than 
the number in the table, the actual drop 
will be greater than the drop in column 1. 


If any reader should find difficulty in 
applying these tables to his own work, 
a letter to the author describing the con- 
ditions and the difficulty will receive 
prompt attention. 


Some Data on Central and 
Private Power Plant 
Operation 


In a paper recently read before the 
National Gas Engine Association at 
Cleveland, Rossiter Holbrook presented 
some statistics which are of much perti- 
nence to the question of central-station 
service vs. isolated-plant operation. 

The first group of figures was taken 
from the New York Edison Co.’s semi- 
annual report to the Public Service Com- 
mission for the second half of 1909. Ac- 
cording to Mr. Holbrook, this report 
shows the following significant data: 


Total output ......+ 120,000,000 kw.-hrs. 
$7,231,602.62 
Total station expenses...... $1,318,570.21 
Distribution expenses ...... 1,210,108.84 
General expenses ...........; 704,400.71 
916,024.11 
Uncollectible bills .......... 92,860.08 

Total expenses ......... $4,644,907.16 
Total expense per kw.-hr.... 3.87c¢. 
Station expense per kw.-hr... ide. 
Average income per kw.-hr.. 6.02c. 


From these figures it appears that all 
consumers paying less than 37c. per 
kilowatt-hour are supplied at a loss 
which must be made up by charging 
small consumers extra-high rates. Mr. 
Holbrook also pointed out that the rate 
of amortization charged against the com- 
pany’s equipment is about 2 per cent., 
whereas in discussing isolated-plant op- 
eration, central-station representatives 
commonly figure 10 to 15 per cent. 

Referring to the question of whether 
operating an isolated plant is profitable 
er not, Mr. Holbrook said: 


I should very much like to know why 
the Commonwealth Edison Co. is operat- 
ing the plant in the Majestic Theater 
Building, on Monroe St., Chicago. The 
company bought this plant at a rather 
fancy figure, and if the managers had 
believed in their own talk, it would have 
been “junked”; but the company is oper- 
ating it. The same condition exists at 
Gunther’s, the Fisher Building, and the 
Chicago Title & Trust Building. In all 
these cases the landlord and tenants are 
getting bills from the Edison Co., which 
in turn is operating the landlords’ own 
plant and making money on it. 

The New York Edison has installed a 
little isolated plant at its own coal yards 
instead of using current from its mains. 
If the central station will do these 
things—well, I will leave the rest to 
your good sense. 

I have reports from all over the coun- 
try, such as the Great Northern, of Chi- 
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cago, where the total operating expense 
for 1907 was less than $34,000, as against 
more than $64,000 for 1905, when cen- 
tral-station service was used; the Mis- 
souri Baptist Sanitarium, of St. Louis, 
that saves $1000 a year out of a total 
operating expense of less than $5000; the 
Sohmer Building (an office building), of 
New York, 29x100, 12 stories, with a 
yearly cost of $2761.25 for heat, light and 
power, including 120,000 kw.-hr. of elec- 
tricity delivered from the plant. The 
Langsdorf Building, a loft building 
where the total operating cost for 1910, 
for light, heat and power amounted to 
$7757.39, and electricity alone from the 
Edison company would cost $8198.85. 
And I have here a report made by Mail- 
loux & Knox on the plant in R. H. Macy 
& Co.’s store, installed in 1902. They 
have covered seven years—1903 to 1910— 
and the cost of electricity is 1.52c. per 
kilowatt-hour. 


LETTERS 


Demagnetizing a Watch 


In the issue for Feb. 27, S. G. Rose 
asks for a method of demagnetizing 
watches. The alternating-current solenoid 
he describes is a very good method pro- 
vided one has the current at hand. 

A much simpler way of doing the job, 
however, is to suspend the watch by a 
strong cord; twist the cord co that when 
released the watch will spin for several 
seconds, release it, and while the watch 
is spinning slowly approach it with the 
positive pole of any strong magnet and 
then slowly withdraw the magnet. Do 
this a number of times and be sure that 
the magnet is not near the watch when 
it ceases to rotate or afterward. This 
method never fails. 


C. C. HEYDER. 
Hansford, W. Va. 


An easy method of demagnetizing a 
watch is as follows: ° 

Suspend the watch on a string about 
2 ft. long and twist the string very tight 
so the watch will spin for some time 
when released. Then, holding the upper 
end of the string high enough to let 
the watch hang free, release the watch 
and allow the string to untwist and set 
the watch to whirling. As the watch 
whirls, walk toward the polepiece of 
a dynamo field magnet, and back away 
again. Doing this two or three times 
while the watch spins around usually 
cures the trouble. 

THOMAS WILLIAMs. 

Gypsy, W. Va. 

[Exactly the same suggestion has been 
received also from W. T. Reeves, Adams- 
ton, W.:Va.—EpiTor.] 


A 1000-ft. ship will be built by Har- 
land & Wolff, Belfast, for the White Star 
Co. The vessel will be driven at 18 
knots by a combination of reciprocating 
engines and turbines, and her breadth 
will be 100 ft. 
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Gas Power Department 


Worth-while gas-engine and producer information treated in a way that can be of practical use 


Reversing Gas and 
Oil Engines 
By A. M. LEVIN 


Although Americans hear only oc- 
casionally about reversing gas engines, 
Europeans show a decided partiality to 
them. The reversible marine gas motor, 
they say, eliminates the expense of a 
costly reversing gear, and by its adop- 
tion an outfit as light as possible will 
be obtained. 
versing the engine consists simply in the 
throwing over of one or more reversing 
levers; excepting that the two-stroke- 
cycle engine requires generally, as a 
preliminary operation, to be unclutched 
from the propeller shaft. 

A feature of the two-ported two-stroke- 

. eycle engine in which the scavenging air 
is compressed in the crank case is that 
the direction of its motion is optional. 
The engine will, as is well known, run in 
whichever direction it is started. To re- 
verse it when in operation, therefore, 
would seem a very simple matter, as 2 
heavy charge preignited during the com- 
pression stroke will tend to do so. A 
number of patents relating to reversing 
devices based on this circumstance are 
on record; many, however, are of rather 
questionable worth. 


REVERSING BY PREIGNITION 


In order that the desired result shall 
be obtained, it is necessary that the pre- 
ignition pressure shall become high 


moving parts during the compression 
| stroke, and, in addition, provide suffi- 
cient force to rotate the parts in the op- 
posite direction until a new impulse can 
be obtained. These two requirements 
involve a series of others that, primarily, 
determine the conditions under which the 
reversal of the engine may actually be 

accomplished. 
For instance, the energy stored in the 
flywheel, when revolving at full speed, is 
often several times that generated by a 
single explosion and, consequently, 4 
first requisite will be to reduce the speed 
of the engine to a proper limit prelimin- 
ary to reversal. What that limit should 
be, as well as what other requirements 
there are to be considered, will best be 
revealed by examining the reversing dia- 

gram. 

In Fig. 1 is shown, in heavy lines, a 
regular full-load diagram of a two-stroke 
engine. Assume that, for the purpose 
of reversing the engine, the ignition be 


The manipulation in re- 


enough to overcome the inertia of the . 


advanced so that preignition of the charge 
occurs during the compression stroke at 
the point E. The resulting explosion 
will carry the pressure along line EF 
to a point somewhat higher than the 
regular expansion line; due, essentially, 
to the scavenging effect created by some 
previous strokes during which the ex- 
plosions have been cut out for the pur- 
pose of reducing the speed. From F, 
the charge becomes compressed along 
the line FL to a point G. The extent 
of this compression must evidently be 
such that the area EFGHIE shall repre- 
sent the energy which the moving parts 
have transmitted to the charge in com- 
pressing it, counted from the time the 
explosion occurred. The available energy 
for compression of the gases being spent 
at the point G, the gases will from there 


takes place, then the area GHAKG rep- 
resents the work available for driving 


the engine backward. This work must, 
therefore, exceed by a proper margin the 
combined resistances existing or occur- 
ring during the first backward explosion 
stroke, during the compression stroke, 
and perhaps during part of the succeed- 
ing explosion stroke, until a new impulse 
can be obtained. 

As the area GHAKG will be larger the 
later the preignition is timed in the com- 
pression stroke, with a slow engine speed 
late preignition is to be considered favor- 
able for sure reversal of the engine. On 
the other hand, assuming the preigni- 
tion to Be timed early in the compres- 
sion stroke and the engine speed high, 
then the compression might readily be 
carried back close toward the head end 
of the diagram before reversal takes 
place, and an ample impulse obtained. 
Therefore, the preignition must be timed 
to suit the speed of the engine. A safe 
compromise will probably be to aim at 
obtaining the preignition impulse some- 
what later than mid-stroke, and to suit 
the engine speed accordingly. By laying 
in on the diagram the approximate pres- 
sure line EFG, and from it estimating 
the energy represented by the area 
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Atmospheric Line 


Fic. 1. DIAGRAM OF REVERSAL BY PREIGNITION 


reéxpand; and in driving the piston back- 
ward, reverse the motion of the en- 
gine. The new expansion line, which 
will drop somewhat below the compres- 
sion line FG due to the cooling of the 
charge, is represented by the line GK. 
If the energy stored in the moving 
parts at F, immediately after the pre- 
ignition takes place, is in excess of that 
represented by the area EFLMIE, then 
the crank will be carried over the cen- 
ter, instead of reversing, and the engine 
will speed up in the forward direction; 
the full energy represented by the whole 
area LMAKL contributing to give it veloc- 
ity. Whenever, at an attempted reversal 
of the engine, this occurs it will, of 
course, be needless to make a second at- 
tempt without first slowing down the 
engine. If, as assumed, G is the point 
at which reversal of the moving parts 
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EFLMIE, the maximum allowable en- 
gine speed may be approximated, pro- 
vided the weights of the principal moving 
engine parts are known. 

It may, of course, be necessary to de- 
termine, finally, the most effective speed 
and ignition point by trial, as different 
engines act somewhat differently, but this 
will be a simple matter when the con- 
ditions underlying the problem have been 
observed. 

In case the ignition is not shifted 
quickly enough after reversal to time 
the following explosion near the end of © 
the compression stroke (which in prac- 
tice is not readily done by hand), then 
the impulse will be weak. This impulse 
might occur even as late as at the point 
E, giving for that stroke the small energy 
represented by the area EJANE. The 
requirements for a sure reversal in this 
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case will be that the work represented 
by the combined areas GHAKG and 
EIANE must be ample for keeping the 
engine in motion through practically four 
strokes. 

It is evident, finally, that the smaller 
the load carried by the engine when 
teing reversed, the more surely it will 
respond. It is usual, therefore, to un- 
clutch the load before reversal. 

With the stated requirements for a 
prompt reversal of the two-stroke spark- 
ignited engine in view, it becomes a 
simple matter to outline the main fea- 
tures that must be embodied in a revers- 
ing device which, with one throw of a 
hand lever, shall automatically reverse 
the engine. For instance: The throwing 
over of the lever may be made to effect 
the closing of the fuel valve and the 
clutching in of a suitable controller 
which, when the speed of the engine 
falls low enough, will open the fuel valve 
and advance the ignition to the required 
point in the compression stroke, and, 
finally, when reversal has taken place, 
to shift the ignition back to the ordinary 
running point. The unclutching of the 
lead, of course, must be done as a pre- 
liminary operation. 


THE BOLINDERS GEAR 


The features of a reversing device for 
the two-stroke-cycle oil engine of the 
bot-chamber fuel-atomizing type would, 
in principle, be similar to the arrange- 
ment just outlined. An example is the 
Bolinders reversible kerosene marine en- 
gine, the reversing features of which 
are illustrated diagrammatically in Fig. 
2. This engine is fitted with two fuel 
injection pumps, one, A, for continuous 
work ahead or astern, is timed for firing 
shortly before the head-end center; the 
other, B, for supplying the fuel to pro- 
duce only the reversing explosion, which 
is accomplished at the proper point in 
the compression stroke. The charging 
strokes of both pumps are regulated on 
the hit-and-miss principle by an inertia 
governor. On the rocking bell crank C, 
which is oscillated by the eccentric D, 
are fastened the two small inertia gov- 
ernor weights E and F, and the cam 
biocks G and H are bolted to the sector 
K, which is fulerumed as shown and free 
to swing through a small angle. 

During uninterrupted work ahead or 
astern the regular plunger A is actuated 
by the pickblade on the governor weight 
E in the usual way. At excessive speeds 
the governor weight will hit the shoulder 
L hard and be thrown up out of line with 
the nose of the pump plunger, thereby 
causing the fuel charge to be cut out. 
To reverse the engine from the ahead 
motion indicated by the arrow in the fig- 
ure, the reverse lever M is thrown over 
to the astern position, N, thereby com- 
Pressing the coil spring O, which presses 
te arm P of the fork on the end of the 
‘ak Q against the shaft. Friction be- 


/ance is about 30 per cent. higher. 
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tween the shaft and the fork raises the 
latter and the link Q tilts the sector K 
so as to push the pickblade on the 
weight E out of line with the plunger 
nose of the pump A, cutting out this 
pump; at the same time, the block H is 
meved to the left, allowing the pickblade 
F to be swung by its spring into align- 
ment with the plunger: nose of the re- 
versing pump.. 

As yet, however, the engine speed is 
too high and the motion of the governor 
weight F too swift to allow the pickblade 
to act upon the fuel-pump plunger, but 
as soon as the speed slows down to 
the proper point, the governor weight 
will slide easily up on the cam shoulder 
S and the pickblade will engage the nose 
of the reversing-pump plunger. The 
opposing charge for the reversal of the 
engine is thereby injected and fired at 
the proper point in the compression 
stroke. The moment the shaft begins 
to reverse, the sector K will drop to its 
lower position, putting the reversing fuel 
pump B out of service and the regular 
pump A into action. As the engine re- 
quires only a few turns for speeding 
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up, the clutching in of the propeller 
shaft is done immediately after reversal. 
The preignition impulse for reversal is 
somewhat higher than the usual maxi- 
mum working pressure; a liberal allow- 
How- 
ever, as the engine must be built with 
an allowance for equally heavy casual 
excess strains, whether it is intended for 
reversal or not, its weight would not nec- 
essarily be materially increased by build- 
ing it’ for reversal in the manner de- 
scribed. 


FOUR-STROKE ENGINES 


With the four-stroke-cycle engine, the re- 
versing problem becomes somewhat more 
complicated, because of the necessity 
that the timing of the valve motion with 
respect to the crank must be altered. 
The sequence of the different strokes of 
the cycle will, of course, be the same 
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whether the engine runs forward or back- 
ward; but as plotted on the cam face it 
will, relative to the one or the other di- 
rection of rotation, run in reverse order, 
due to the reversed rotation of the cam. 
If, therefore, as may be the most con- 
venient, the compression stroke of the 
forward rotation be changed into the 
expansion stroke of the reverse, then 
the interchange between the strokes be- 
comes: 


Forward Reverse 
motion motion 
Suction Exhaust 


Compression 
Expansion 
Exhaust 


Expansion 
Compression 
Suction 
Normally in carefully adjusted cam 
motions for four-stroke engines the 
angles between the center lines of the 
cams and those of the cam rollers are 
approximately as follows: With the crank 
on dead center and ready for the suction 
stroke, the angle between the center line 
of the inlet cam throw and the center 
line through its roller is about 48 deg., 
and the angle between the center line of 
the exhaust cam throw and the center 


line through its roller about 52 deg., the - 


difference between the angles being due 
to the difference in the most efficient 
length of the two cam throws. In shift- 
ing the cams for reversed motion of the 
engine, therefore, the inlet cam should 
be moved ahead 96 deg. and the exhaust 
cam moved back 104 deg., both counted 
in the old direction of motion. 

Not infrequently, a compromise is 
made between the differences in the most 
efficient length of the cam throws, and 
the same cam is sometimes made to do 
for both the inlet and the exhaust. In 
such cases, in order to reverse the mo- 
tion, both cams should be shifted ap- 
proximately 100 deg. (for small engines 
the rule is sometimes to shift them both 
90 deg.), the inlet cam being shifted 
ahead and the exhaust cam backward 
relative to the previous direction of: ro- 
tation. 

As it would entail some difficulty, how- 
ever, to shift the cams on the camshaft, 
this is never done in practice. A sim- 
pler way is to mount a second cam on 
the shaft at the required angle from the 
regular cam and alongside of it. In re- 
versing, the camshaft is slid bodily 
lengthwise so as to bring the reverse 
cam in alignment with the cam roller. 

Another method for reversing the tim- 
ing of the valve openings relative to 
the crank motion would be to reverse 
the gear connection between the crank- 
shaft and the camshaft so that the cams 
always run in the same direction, whether 
the crankshaft is reversed or not. By 
this method only one set of cams be- 
comes necessary. 

The power for the reversal of the four- 
stroke engine is always obtained by 
means of compressed air. In connection 
with practically all combustion engines 
of larger power there is required, for 
Starting purposes, an air compressor and 
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a tank, and the same air supply is used 
for reversing. The air pressure used is 
variously of from 120 to 200 1lb., but for 
the sake of better economy, a reducing 
valve should be inserted in the pipe line 
between the engine and the air tank. 
It is imperative for the reliable starting 
and reversing of the engine that no dead 
points shall occur during the operation 
with compressed air, and a_ sufficient 
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number of cylinders should therefore be 
worked by air. The cylinders intended 
for operation with air are fitted with 
special air-admission valves actuated by 
separate starting cams. 

In starting or reversing a gas or gaso- 
line engine it is customary, for the more 
ready handling of the engine by air, to 
use a reduced compression (about one- 
half of the regular) in the cylinders op- 
erating by combustion. The exhaust 
valves for these cylinders must, accord- 
ingly, be actuated while starting or re- 
versing by special cams that give re- 
duced compression. 


THE “STANDARD” MARINE ENGINE 


The vertical section through one cyl- 
inder of the Standard double-acting six- 
cylinder marine engine is shown in Fig. 
3. The reversing of this engine is ef- 
fected by means of compressed air which 
is admitted only beneath the pistons of 
the three rear cylinders. For the sake 
of providing against dead points when 
operating on air, the air-inlet and lower 
exhaust valves of these cylinders are 
orened by means of double cams once 
every revolution of the crankshaft. The 
opening of all valves is effected by means 
of a double set of cams; in reversing, 
the entire camshaft is shifted axially. A 
small air cylinder and piston are em- 
ployed for shifting the camshaft and 
holding it in each position against dis- 
placement. 
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In Fig. 4 is shown the construction 
of the cams operating the exhaust valves 
of the upper ends of the cylinders. Both 
cams and rollers are leveled on their 
sides, to allow the rollers to slide readily 


Position of Cam for 
Forward Rotation 


Position of Cam for 
Starting Forward, One |= 
Half Compression 


Position of Cam 
for Starting Reverse | 


Position of Cam for 
Reverse Rotation 


Power 
Fic. 4. PosiITIONS OF SLIDING CAM 


up on the cam throws when the shaft is 
shifted axially. The cams operating the 
inlet and lower exhaust valves are of 
similar construction, somewhat modified 
to suit the conditions under which they 
are to work. 

For submarine work, the famous 
Thornycroft firm builds an eight-cylinder 
single-acting engine the reversing fea- 
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operating cams, which rotate always in 
the same direction, whether the rotation 
of the crankshaft be forward or reverse. 
To make this practicable the reversing 
camshaft gearing B is used. The ver- 
tical shaft C and bevel gear D transmit 
motion from the crankshaft to the cam- 
shaft E, through gears F or G. The latter 
two gears, which are loose on the cam- 
shaft, are always in mesh with the driv- 
‘ng gear and one or the other is con- 
nected to the camshaft by a sliding jaw 
coupling, H, which drives the camshaft 
by means of a feather and is moved 
along the shaft by a hand lever. 


A SWEDISH REVERSING GEAR 


Another reversing gear, which has been 
adopted by the Sodra Varfs works at 
Stockholm for relatively small four-cyl- 
inder four-stroke-cycle kerosene engines, 
is illustrated in Fig. 7. Fuel-injection 
pumps are used, driven by cams on the 
camshaft. The engine is reversed by 
means of compressed air which is ad- 
mitted to all four cylinders in turn, and 
there are four cams for each of the cyl- 
inders, namely, one for the inlet valve, 
one for the exhaust valve, one for the 
air valve and one for the fuel admission. 
These cams are arranged side by side 
on the shaft S. The push-rod which 
actuates one of the valves is represented 
at P and the cam roller at R. The cam 
roller is not, as usual, connected di- 
rectly to the valve stem or pump plunger, 
tut mounted on a lever L, through which 
it transmits motion from the cam to the 
stem or push-rod. For disengaging, in 
maneuvering, any of the valves or pumps, 
there is used a control shaft C, which 
carries cams in line with the various 
cams on the camshaft. If the shaft C 
be turned to the position where none 
of its cams touch the toes G of the levers 
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Fics. 5 AND 6. CAMSHAFT REVERSING GEAR 


tures of which are illustrated in Figs. 
5 and 6. Compressed air for starting 
and reversing is admitted to four of 
the single-acting cylinders through air 
valve A. There is only one set of valve- 


L, then all the stems become inoperative, 
because the coil springs Q will hold the 
reckers L in the position shown by the 
dotted lines, allowing the main cams to 
clear the cam rollers R. Of the cams 
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shown on the shaft C, A belongs to the 
compressed-air valve, F to the fuel-injec- 
tion pump, and V to the inlet and ex- 
haust valves. 

In reversing, the maneuvering shaft C 
is first rotated by means of a handwheel 
so that the point O is opposite the toe G, 
and the camshaft S is then moved axially 
so as to bring the reverse cams for the 
suction and exhaust valves into working 
position. The control shaft C is then 
rotated further so that the cam A comes 
opposite the toe G, in which position the 
compressed-air valve corresponding to 
the cam A and the inlet and exhaust 
valves corresponding to the cam V will 
be operative. The air pressure thus 
admitted will first check the forward mo- 
tion of the engine and then give it speed 
in the reverse direction. The shaft C 
is thereupon rotated so that the cam F 
is opposite the toe G, causing the com- 
pressed air to be cut off and the fuel 
pump to be put in action. 


THE BENZ REVERSING ENGINE 


The Diesel marine engines built by 
Sulzer Brothers, and those built by the 
Benz firm at Mannheim, work on the 
two-stroke cycle, and they are equipped 
fer scavenging purposes with large air 
pumps driven by cranks on the main 
crankshaft. The main features of these 
engines are generally similar to all two- 
stroke engines of the Diesel type, but 
the two methods adopted for their re- 
versal may well be worth outlining. 

In the Benz engine there are two 
double-acting scavenging air pumps 
driven by cranks set at 90 deg. A cen- 
tral extension of the piston of one of 
these pumps constitutes a compressor 
plunger for supplying pressure air for 
reversing and starting and an extension 
of the other piston forms a second-stage 
plunger for compressing high-pressure 
air for fuel injection. The air for revers- 
ing and starting purposes is stored at a 
pressure of 200 lb. in a receiver. The 
underlying idea of the reversing arrange- 
ment is to transform the large pump cyl- 
inders, which under ordinary operation 
supply the scavenging air, into air-motor 
cylinders or of the reversing of the engine. 

The pumps draw, ordinarily, air from 
the outside and deliver it at a low pres- 
Sure into a holder which connects and 
Surrounds the air ports of all the com- 
bustion chambers. When each piston, at 
the bottom of the stroke, uncovers these 
ports, which are cut in the usual way 
in the lower part of each cylinder, 
Scavenging air is admitted. In maneu- 
vering for reversal, however, the air 
valves controlling the intake to the pump 
cylinders are reversed, so that instead of 
the pistons drawing air from the outside 
they will receive air from the compressed- 
air receiver, reduced to about 60 Ib., and 
discharge to the atmosphere, or to the 
Scavenging-air holder. That is, the pump 
cylinders become changed into air-motor 
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cylinders which resist the forward motion 
of the engine and finally reverse it. 
The scavenging air supply to the com- 
bustion chambers is, in the meantime, 
not cut off, because the discharge from 
the air cylinders will, in part, be sup- 


plied for scavenging. The combustion 
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cylinders are, therefore, always under 
normal working conditions and ready to 
act in harmony with the air cylinders. 
In reversing, the fuel is, of course, cut 
off for a short period to allow the en- 
gine to slow down, and the timing of 
the fuel-injection and exhaust valves re- 
versed. The latter is done by the axial 
shifting of the camshaft, which is fitted 
with a double set of cams. 


SULZER’S METHOD 


For the Sulzer engine the reversing 
is done by means of compressed air ad- 
mitted through the regular starting valves 
directly into all of the working cylinders. 
A tandem two-stage air compressor, con- 
nected to a crank on the main shaft, just 
forward of the scavenging air pump, sup- 
plies the air pressure required for fuel 
injection and also for starting, the first 
stage of the compressor delivering to a 
receiver in which the pressure is kept at 
about 180 lb., and from which the air 
for starting and reversing is obtained. 
The second stage, compressing the air 
to a very high pressure, supplies the 
tubes from which air for the fuel injec- 
tion is drawn. 

From the foregoing it is evident that 
several practical methods are available 
for making the combustion engine re- 
versible, any one of which, if rightly 


carried out, ought, especially in heavy 


marine work, to be preferable to the use 
of reversing gears or adjustable propeller 
blades, which at present are the more 
common methods in use for vessels of 
small and moderate sizes. 


LETTERS 
Cost of Fuel for Diesel Engines 


In the Mar. 5 issue is an article by 
R. E. Mathot, entitled “Comparison of 
Gas, Oil and Steam Motive Powers,” 
in which the Diesel engine is put at a 
serious disadvantage by reason of the 
high price of fuel which the author as- 
sumed. The price of $1.40 per kilogram, 
making the operating cost 0.028c. per 
brake horsepower, might easily be mis- 
leading to readers who are not acquainted 
with the fact that the figures apply only 
to European conditions—which we pre- 
sume must be the author’s intention. 

Fuel oil such as is used in the Diesel 
ergine costs in this country on an aver- 
age less than one-half of the price stated 
by Mr. Mathot. Basing the calculations 
on the consumption of fuel of the re- 
spective prime movers as specified in the 
article, and applying to them actual cost 
of the respective fuels in this country, 
will easily show that the Diesel engine 
offers the lowest operating cost. 
BuscH-SULZER Bros.-DiEsEL ENGINE Co., 
By A. O. KRIEGER. 

St. Louis, Mo. 

[All of Mr. Mathot’s figures were based 
on European practice and conditions and 
therefore do not give comparisons that 
are obtainable in the United States. As 
Mr. Mathot is a well known Belgian en- 
gineer, we presumed that these facts 
would be recognized by our readers. Mr. 
Krieger’s comment on the price of fuel 
oil is quite warranted.—EpiTor. ] 


Pittsburg Greatest Manufact- 
uring District 


The total primary horsepower which 
drives the wheels of Pittsburg, Penn., 
shops and mills during 1909 was 791,- 
047, according to the industrial census 
just compiled by Director E. Dana Du- 
rand, of the United States Census Bu- 
reau, and announced by the Pittsburg 
Industrial Development Commission. 

The figures represent the metropolitan 
district, an area within a radius of 15 
miles of the center of the city embracing 
many populous communities outside the 
municipal boundaries. Several of the 
largest manufacturing establishments are 
in these suburbs and the statistics of the 
industrial census make this center the 
greatest manufacturing district in the 
United States. 

This aggregate horsepower, which is 
practically sufficient to drive all the big 
vessels in the navy, is generated in 200 
different classes of industries. 

The greatest power is generated in 
the iron and steel works and rolling mills 
where 54 establishments used 357,945 
hp. in 1909, the latest year for which 
Statistics are available in the Federal 
Census Bureau. 
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Heating and Ventilation 


Considered as power-plant problems. 


Layout and operation of systems and apparatus 


Dust in Relation to Heating* 
By CoNRAD MEIER 


It is a popular notion that steam and 
hot-water systems give a different sort 
of heat. Engineers would define this 


more correctly by stating that various 


methods of heating will produce different 
air conditions. The old-fashioned devices 
are still considered by many people to 
be more wholesome, even though less 
efficient than the modern apparatus, of 
which it is often said that it does not 
ventilate, the dead air and stuffiness be- 
ing attributed generally to the lack of 
air supply incidental to heating. 

Partly out of this idea has grown the 
popularity of the indirect system, but 
now complaints are heard, that through 
heating, and even tempering, by stacks, 
the air will lose its natural sweetness and 
refreshing qualities. The recent tendency 
by the medical profession. to oppose 
plenum ventilation appears to be the re- 
sult of such observations. Engineers 
themselves will have observed, especially 
in public buildings and schools, that even 
a generous plenum supply will not make 
the occupants forget the desire to open 
the windows. 

Heated but unoccupied rooms are often 
found stuffy, even after long vacancy, 
when natural ventilation, which is al- 
ways present, should suffice to keep them 
sweet. Everybody has noticed the stifling 
air of ill kept, empty railroad coaches 
which is not altogether caused by over- 
heating, nor by previous occupancy. In 
such cases the foulness of the air can- 
not be due to lack of ventilation alone; 
these circumstances indicate a cause of 
vitiation aside from the well known 
sources and explain in a measure the 
demand for purer air which has really 
arisen and become general only with the 
introduction of the modern ways of heat- 
ing. 

None of this evidence is proof that the 
heating apparatus itself is at fault, but 
it should certainly raise the question 
whether the quality of room air is altered 
in any material way by the process of 
heating. 


CAUSES OF VITIATION 


As proof of certain chemical changes 
there are the investigations of Profs. 
Esmarch and Nussbaum. The former 


*Abstract of paper read before the 
American Society of Heating and Ven- 
tilating Engineers. 


authority has demonstrated the follow- 
ing points: 

Dust, especially when of organic 
nature, will decompose on heating sur- 
faces from a temperature of about 160 
deg. F. upward. Of the gases produced, 
ammonia is shown by chemical reaction 
not only over the radiator but in the 
room air at large. The quantities are 
usually too small to be caiied a poison 
to the average person, but are quite 
often noticeable #/ odor. Under extreme 
conditions, when steam is turned into a 
dusty radiator or stack, the ammonia 
may become very disagreeable. Analysis 
was made for CO, but none could be 
found. 

When heating surfaces were carefully 
cleaned before the test, the effect on the 
air was still present and demonstrable 
by analysis, but less intense, thus show- 
ing that the dust suspended in the air 
will also decompose when passing over 
the heating surfaces, and that there is a 
constant vitiation going on besides the 
periodical effect while reheating. No 
traces of any foreign gases could be de- 
tected until steam was turned on; hence 
it is safe to say that heating is the cause. 
It may be concluded also, that if heating 
were accomplished by clean surfaces and 
without causing air circulation, decompo- 
sition could not take place.- 

Prof. Nussbaum, investigating inde- 
pendently, has arrived at the same gen- 
eral conclusions, but has gone further 
into ceriain details. He found that moist 
organic dust will begin to decompose 
even at 140 deg. F., while dry dust, or 
dust in dry air, must be heated to about 
200 deg. F. before gases become notice- 
able. The same applies to dust lying 
on surfaces or passing by them. 


MEANS TO PREVENT VITIATION BY 
HEATING 


Naturally, the foremost remedy that 
suggests itself is to exclude the dust as 
the main source of vitiation. All will 
agree that this would be desirable, but 
unfortunately it cannot always be done. 
Even where artificial devices for this pur- 
pose are used in connection with warm- 
air heating and air-supply systems more 
or less dust will enter into a building in 
other ways. Vacuum cleaners and gen- 
eral vigilance will help, but the fact re- 
mains that a great majority of cases will 
have to contend with more or less dust. 

The safest way to prevent the chemical 
adulteration of air through decomposing 
of organic matter would appear to be a 


moderate temperature of heating sur- 
faces. With clean surfaces and dry air, 
according to Nussbaum, there will be no 
vitiation with temperatures up to 160 
deg. F., and none to speak of until the, 
surfaces are near the boiling point. Un- 
der less ideal conditions, when more 
or less dust is to be expected, the tem- 
perature should be kept down to about 
160 deg. F. or lower, as a rule, accepting 
an occasional rise to 180 deg. F. during 
a cold spell as unavoidable and of minor 
importance. 

' Moderate temperature of heating sur- 
face seems also advantageous in view of 
the devitalizing of the air by the absorp- 
tion of all the ozone and probably of 
part of the oxygen. 

Hot-water heating would seem to meet 
the situation best in respect to tempera- 
ture and liberal surfaces, but whichever 
system is used, it is advantageous to re- 
duce the tendency to create air currents 
and to give preference to the kind of 
surface that is yielding a greater ratio of 
its heat by radiance. Low and flat radia- 
tion which is recommended is generally 
no more expensive considering its higher 
total efficiency. 

The next important rule should be to 
insist on clean heating surfaces. It will 
not do to depend for this on the good 
intentions of anyone concerned. Engi- 
neers must take the first step to induce 
or compel clean surfaces by selection of 
the most easily cleanable styles and by 
proper disposition to keep the greatest 
part of it in view. As it happens, the 
styles which are giving the best radiant 
heat and the least contamination by dust 
are also the easiest to clean. Radiators 
should have fair spacing between loops 
to show the dirt and to make it likely 
that it will be removed. They should 
not be tucked away in corners. Better 
means are always at hand to make them 
inconspicuous or presentable, as the case 
may require. Enamel finish in some 
neutral color, black or white, is only one 
of those means, which, by the way, will 
help appreciably in the radiating effi- 
ciency. This sort of finish, it is some- 
times complained, would show the dust. 
It is all the more desirable then, in order 
to induce clean surfaces. 

Considering that the requirements for 
heat and for ventilation generally are 
not all coincident, and that a purer, more 
effective and wholesome air supply can 
be secured by windows or other rational 
means, when and where required, and 
without affecting the heat supply, it 
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would seem that the idea of better sani- 
tary conditions through heating by air is 
iargely a delusion. The indirect method 
should be restricted to cases where it is 
really indicated, or, if no other system 
will do, the conditious might be made 
more favorable for it by extra protection. 
In any event, such apparatus should be 
designed to avoid excessive air tempera- 
ture, equipped with filters to keep the 
dust out of air passages and heating 
stacks, and with all provisions to induce 
proper maintenance of the apparatus. 

The excessive dryness complained of 
sometimes with direct steam heat is often 
nothing but irritation of the respiratory 
tract through dust. It should be relieved 
in such cases by cleaner radiation and 
cleaner surroundings, and by lower tem- 
perature of heating surfaces. Moistening 
pans will raise humidity, but generally 
do not improve the air while dust and 
dirt are present. 

These would seem to be sufficient rea- 
sons for reform, and the lines on which io 
improve heating apparatus from the sant- 
tary point of view do not seem difficult 
to follow and would lead, if anything, 
toward greater efficiency in other direc- 
tions. Nor should there be much differ- 
ence in cost when taken as a whole. Hot- 
water heating, for instance, can be 
brought down very nearly to the cost of 
steam, if scientifically planned, and the 
practical possibilities of its adaptation 
to all sorts of conditions are by no means 
exhausted. The ways and means for 
reform may therefore be said to be with- 
in reach. 

Briefly resuming, the following rules 
may be put down: 

1. To prevent chemical vitiation of 
room air by heating it is desirable to 
have heating surfaces at moderate tem- 
perature, if possible not exceeding 180 
deg. F. at any time and to use easily ac- 
cessible and clean radiation. Air supply 
should be filtered where necessary. 

2. To prevent the physical admix- 
ture of dust and its drying, caused by the 
air currents due to heating, it is desir- 
able again to use heating surfaces at 
moderate temperature, well distributed, 
spread out and inducing salubrity in gen- 
eral. 

3. To reduce the pollution of the air 
by the bacteria the same means are in- 
dicated as those recommended to keep 
down the dust. 

4. To produce thermal conditions 
most agreeable and wholesome to a ma- 
jority, it seems desirable to favor the 
application of radiant heat which warms 
the surroundings and occurants directly 
and produces comfort at lower air tem- 
perature. It should be used in a mild 
form and be well distributed. Ventila- 
tion should be treated as a separate prob- 
lem, as each can be solved by itself to 
the best advantage. 

5. To prevent excessive dryness, the 
Same idea of keeping down air tempera- 
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ture by utilizing heat rays seems indi- 
cated. 

6. Ventilating apparatus should be 
made self-cleaning throughout. 


Charge for Steam Heat 


Referring to C. E. Diamond’s question 
of a proper charge for steam heat, in 
the Feb. 27 issue, I had occasion to make 
a charge for heating about two years 
ago, and made it on the following basis, 
which is still carried out: 

Each square foot of radiating service 
will require about % lb. of steam at 
the boiler per hour. Assuming a loss 
of 10 per cent. on account of condensa- 
tion, the actual amount of steam required 
at the boiler will be 0.277 lb. per square 
foot per hour. Undr good conditions 
1 lb. of coal will generate 10 lb. of steam, 
and on this basis there will then be re- 
quired 0.0277 lb. of coal per square foot 
of radiating service per hour. From the 
number of square feet of radiation sup- 
plied, the total coal required can then 
easily be determined and the charges 
based on the cost of the coal per ton. 

The cost of operating the plant to give 
the above condition will simply be in the 
same ratio as the amount of coal used 
for heating to the total amount of coal 
used in the plant. For example, if the 
heating service requires 10 per cent. of 
the total coal burned, the charge would 
be 10 per cent. of the coal bill plus 10 
per cent. of the other operating costs in 
the plant. There will, of course, be some 
variation due to extreme cold and mild 
weather, but the above will give a fair 
average. 

If more exact conditions must prevail, 
it might be advantageous to install steam 
meters and base the charges on the per- 
centage of steam used for heating to 
the total amount of water evaporated in 
the plant. 

W. R. Metz. 

Washington, D. C. 


Why Does This Pump Race? 


I am employed in a steam-heating 
plant, the heating being done by three 
return-tubular boilers, 66 in. by 18 ft., 
through a two-pipe, direct, dry-return 
system. The building is seven stories 
high. The returns empty into a tank 6 
ft. long and 2 ft. in diameter, and from 
there are pumped back to the boiler by 
a Deane duplex pump, 7% and 4% by 
12 in. The pump is automatically con- 
trolled by the height of the water in the 
tank; when the tank is half full the 
pump will stop and as the water rises 
it will go to work again. 

Held up from the floor by a support, 
to the height of the top of the discharge 
chamber of the pump, is an equalizing 
tank. The steam-supply pipe comes down 
and rests on the top of this tank. At 
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this point there is a steam valve in the 
pipe that is connected to a rod running 
down into the equalizing tank. To this 
rod is attached a ball float, and there 
is a ball and lever connected to the top 
of the vaive. The height of the water 
in the equalizing tank corresponds to 
the height of the water in the return 
tank; so that any variation of water 
level will cause the steam valve to open 
or close. An equalizing pipe from the 
steam main is connected to and has 
free opening to both the equalizing and 
return tank. The water supply to the 
pump from the return tank is piped to 
the suction chamber and just outside 
the chamber this pipe is tapped and a 
branch run to the bottom of the equaliz- 
tug tank. The pump discharge is piped 
direct to the boilers. There is a pipe 
leading from a hot-water tank to the 
return tank for the purpose of increasing 
the supply to be pumped to the boilers. 
A vacuum breaker, operated by opening 
or closing a valve, is placed on the top 
of the return tank. 

These boilers carry 80 lb. steam pres- 
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sure, and the pressure on the heating 
system is 4 Ib. 

Now when the steam heat is shut off 
and the vacuum breaker opened, the 
pump, instead of working along as it has 
teen doing, will suddenly begin to race, 
Starting slowly and speeding up, and if 
let alone would tear itself to pieces. At 
the end of the stroke there is a violent 
noise. I shut the pump down and wait 
until all escaping steam and air have 
stopped at the vacuum breaker; then I 
Start the pump and no more trouble is 
encountered until the next time. 

The man who installed this plant says 
it cannot be run without the equalizing 
feature, but with this feature cut in or 
out it makes no difference in the action 
of the pump. It may be that some of 
the readers of Power have had a similar 
experience and can give an explanation. 

W. T. Mouton. 

Portland, Maine. 


Belgium produced 23,125,200 tons of 
coal last year, but it had to import be- 
tween three and four million tons. 
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Stereophagus Sewage Pump 


This pump, which is of the centrifugal 
type, has been designed for pumping sew- 
age water. It is manufactured by R. C. 
Parsons, 39 Victoria St., London, S. W., 
England. 

In Figs. 1, 2, 3 and 4 is illustrated the 
construction of the interior of the pump 
and the impeller, which is made conical. 
The liquid is admitted to the impeller on 
one side only. There is also but one 
side or shrouding to the impeller from 
which the blades project, their edges 
terminating in a conical shape. 

Surrounding the impeller is a spiral 
chamber leading to the outlet pipe, sim- 


Fic. 1. SECTIONAL VIEW OF PUMP 


ilar to the ordinary centrifugal pump. 
Attached ‘to the interior of the inlet pipe, 
and projecting as far as the center is a 
fin having its upstream edge sloping 
gradually to the side of the pipe, as 
shown at A, Fig. 3. The casing on the 
conical side of the impeller is formed to 
the same angle as that of the impeller, 
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Fic. 3. SHOWING SLICING KNIFE 


so that the edges of the blades fit against 
the internal surface. 

At the side of this casing is a cylin- 
drical chamber, in which is a holder con- 
taining a steel knife with a sloping edge 
so as to coincide with the angle of the 
blades of the impeller, as shown at B, 
Fig. 4. 

The upstream side of this knife is in 
line with the fin and its point reaches 
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to the center of the impeller. In the 
conical surface of the casting is a spiral 
groove having square edges, as shown 
at C. 

The action of the pump is as follows: 
Having been charged and set in motion, 
it draws the liquid in through the suc- 
tion pipe which passes between the 
blades of the impeller into the spiral 
chamber and is injected to the delivery 
pipe. Should there be any solid ma- 
terials in the liquid, they slide along the 
fin and, coming in contact with the 
blades of the impeller, are carried around 
until they reach the edge of the knife 
and are cut to pieces. Should they not 
be cut small enough to pass through the 
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Fic. 2. LookING INTO THE CASING 


passage between the blades the first 
time, they are carried around and are re- 
cut as often as required to enable them 
to pass through the impeller. 

The passages between the blades of 
the impeller at the point where the cut- 
ting takes place are arranged to be of 
the least dimensions of any of those in 


Fic. 4. CASING FROM THE KNIFE SIDE 


the pump and to enlarge therefrom to- 
ward the outlet, so that no piece of 
solid substance which passes the knife 
can become fixed in any of the passages. 

In the event of any substance becom- 
ing jammed between the edges of the 
blades of the impeller and the casing, 
they fall into the spiral grooves in the 
face of the conical casing and are ejected 
with the fluid that is being pumped. The 
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cutting action of the impeller blades as 
they pass the knife is at one point at a 
time, and therefore no perceptible shock 
occurs when any substance is cut up. 
Means have been provided for adjust- 
ing the impeller toward the conical cas- 
ing and as the edges of the blades be- 
come worn they are brought closer. 


Vulcan Automatic Drain Valve 


A device used in conjunction with the 
Vulcan soot cleaner is an automatic drain 
valve, as shown in Fig. 1. It can be 
used for other purposes. G. L. Simonds 
& Co., 64 East Van Buren St., Chi- 
cago, Ill., are the manufacturers. 

This valve is to prevent water getting 
into the piping due to leaks which might 
occur in the operating valves, discharges 
any water that might get past a leaky 
valve and also indicates such leakage. 

It is a gravity check valve and is placed 
just beyond and below the operating 
valve on the no-pressure side, being set 
vertically and connected to the main 
horizontal line overhead by means of a 


Fic. 1. SECTION 
THROUGH 
VALVI 


Fic. 2. APPLICATION 
OF VALVE 


nipple and return bend, as shown in 
Fig. 2. 

The valve is made of brass and con- 
sists of an outside casting threaded at 
the bottom as shown. The bottom of 
the valve chamber is finished off in the 
form of a valve seat at C. The disk E 
is thrust upward when the steam pres- 
sure is turned on, thus making the es- 
cape of live steam impossible. The in- 
stant the pressure is released, the com- 
bined weight of the disk, valve stem, and 
weight W causes the disk E to drop, 
thus leaving a free vent through the 
opening F. 

Any steam or condensation leaking 
through the globe valve in Fig. 2, can- 
not get into the piping system as the 
water would drop down the return bend 
and flow out through the opening in the 
drain valve. 


Recently a collier at the coal pier of 
the Baltimore & Ohio R.R., in Balti- 
more, was loaded with 7029 tons of car- 
go coal and 545 tons of bunker coal in 
4 hr. 30 min., thereby establishing a 
record in coal-handling. 
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Cleanliness in the Power 
Station 


Cleanliness and system are two of the 
prime requisites that make for satisfac- 
tory operation in the electric power sta- 
tion. They cannot be too strongly em- 
phasized, and if they are not rigidly ob- 
served, the best installation will fail of 
its purpose and the money expended on 
it will, to a great extent, be wasted. 
Every piece of the equipment should be 
kept neat and clean and its installation 
so arranged as to permit of this being 
easily accomplished. For example, the 
switchboard and controlling apparatus 
should be placed out from the wall a 
distance sufficient to allow the operator 
to get behind them easily and this space 
should be kept free from all material not 
directly connected with the operation of 
such apparatus. That this is not always 
done is only too true, as a casual glance 
behind many a switchboard or machine 
will testify. ; 

The use of switches and wires as 
hangers for articles of clothing, etc., is 
a practice sometimes seen and one that 
should never be allowed; metal lockers, 
well ventilated and of sightly appear- 
ance, are a necessary adjunct to a prop- 
erly equipped power house. Individual 
metal receptacles provided with hinged 
metal covers or lids for the accommoda- 
tion of oily waste or waste papers should 
also be considered necessary parts of 
the equipment. Such things as these are 
potent factors in the reduction of fire 
risks. 

The power station should not be used 
as a storage place for spare parts and 
for the storage and filtering of oil; where 
possible, a separate building should be 
used for such purposes. A power sta- 
tion large enough to contain a miscellane- 
ous lot of material that might be stored 
in it is too large for the real purpose for 
which it was built, which usually means 
that more money was expended on its 
erection than was necessary. It is con- 
siderably cheaper to build storage houses 
than power houses. 


The windows should receive sufficient 
attention to keep them in efficient con- 
dition and if any are located near elec- 
trical apparatus they should be so ar- 
ranged that they can be closed quickly 
and easily to prevent any damage that 
might result from rain beating in. It is 
also well to have all lamps, as far as 
practicable, so located as to be accessible 
for trimming or cleaning from the floor, 
platform, walks, etc. It is usually found 
that in the best lighted stations the lamps 
are thus arranged, for the easier it is to 
care for them, the better attention they 
will get. 

A fire hose conveniently located and 
an easy connection to a water main have 
been found a very profitable investment; 
in addition to this, a few buckets or 
boxes of dry sand and a fire extinguisher 
or two will be found highly advantageous 
in case of fire in a part of the plant 
where water cannot be applied. 

It may be possible that some of the 
foregoing suggestions will seem quite 
extravagant and their adoption to entail 
unnecessary expense and trouble; never- 
theless, their strict observance will result 
in more pleasant surroundings for the 
men in the station, far less risk of fire, 
lower insurance rates and less liability 
to service interruptions. 

A clean and well ordered power house 
is indicative of smooth running, well 
kept machinery and, consequently, a low 
operating cost, which is, after all, the 
main object for which the engineer 
should strive. 


Using Second Hand 
‘Machinery 


Frequently there are cases where ap- 
paratus has been shipped for installa- 
tion that was defective in some of its 
parts; perhaps the exterior presented a 
finished appearance, but some detail of 
interior construction may have prevented 
proper operation. 

The small boy is expected to take apart 
almost anything that falls into his hands 
because he wants to know how it is made, 


— 


— 
477 
H 
| 
pon 
\n 
= 
z= 
? 
| 
4 
469 
a 
| 
A 
et 
SI ise 
ta 
by 
‘ix 
q 
4 


478 


but’ it is not advisable for an engineer to 
disassemble machines which arrive at 
the plant for installation; he should make 
sure, so far as it is possible, that they 
have been properly assembled and are in 
good condition. 

This is especially true in the case of 
large concerns where the machines in 
one plant may be discarded for a time 
and then installed in another for perma- 
nent use. 

A case has just come to light where a 
motor-driven centrifugal pump was to be 
used as a boiler feeder. When the pump 
arrived the engineer figured that it was 
capable of delivering water against a 
pressure of but twenty-three pounds. He 
was assured, however, that it was good 
for sixty pounds pressure; and the 
pump was installed. After it was tested 
out, the best to’ be obtained was a de- 
livery pressure of twenty-one pounds. 
Of course, the work of installing and 
dismantling was a dead loss, as.well as 
the service of the pump. Either care- 
lessness was responsible for this blunder, 
or else it was a case of “put it in and 
see what it will do.” Such practice is 
not advisable in power plants and is 
usually disadvantageous to all concerned. 
A duplex steam pump was next de- 
livered to the plant, the connections were 
made and the steam was turned on, but 
the pump refused to move. An examina- 
tion showed that the pistons were so 
badly rusted in the cylinders that it was 
necessary to use a hammer and a block 
to loosen them, and the pump was badly 
corroded in the steam chest and other 
interior parts. The pump was made to 
run after considerable trouble, but it 
would not deliver sufficient water. 


Another pump was installed and before 
it had been in operation an hour the pis- 
ton came off the rod and the pump was 
shut down for repairs. 
back from the shop the engineer found 
that the threads on the plunger piston 
were of a special size and that a nut 
one size too large had been used. The 
locknut had been omitted, and if the 
pump had been started there probably 
would have been another accident. 

These are little matters, but they go 
to show that someone must have been 
careless. 


Second-hand machinery may answer in 
some places, but the power plant is not 
an ideal place for trying them out. It 
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would doubtless be money well invested 
if such apparatus were tested out before 
being delivered for insiallation; certain- 
ly this would avoid useless work and 
costly delays in many cases. 


Prepare for the Summer Now 

As summer is approaching, with its 
hot, sultry days—days when the engi- 
neer’s labor should be as light as pos- 
sible—preparation should be made to 
care for those small things which, in- 
dividually considered, are of little im- 
portance, but which collectively promote 
comfort and facilitate the operation of 
the plant. 

Perhaps there are leaky flanges and 
fittings with sand holes in them through 
which steam hisses the announcement of 
a remediable loss. The steam headers on 
top of the boilers with their many branch- 
ing lines may be the source of erosion 
and damage to brickwork by reason of 
the constant dripping »f water of con- 
densation. To change over from one 
header to another in a large plant is not 
a pleasant task; many valves, usually 
stiff and difficult to turn, must be opened 
and closed, and this is much less arduous 
while the weather is cool than in mid- 
summer; much trouble and inconvenience 
may be avoided by “doing it now.” 

In the cellars and tunnels like condi- 
tions may prevail. Work in such hot, 
close quarters may be much more com- 
fortably undertaken at this season, es- 
pecially as it has to be performed in a 
short time in order to prevent any in- 
terruption of the service during a period 
when service is needed most. 

It may be that the bridge-walls and 
arches require patching, or sections of 
the grate bars need renewing and the 
boilers cleaning. Perhaps the soot pits, 
breechings and chimney base are full of 
soot, and thereby seriously interfere with 
the draft and the boiler economy. 

The feed-water filters surely will bet- 
ter perform their function if they are 
cleaned and the filtering medium is re- 
newed. Warm weather increases the de- 
mands on the refrigeration plant, and 
to meet them the plant must be in good 
order. 

It is very probable that tne coal-hand- 
ling machinery is worn, and the belt 
housing contains fine, hard-packed coal 
which prevents the guide pulleys from 
working freely. 
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Now is the time to make an effort to 
systematize work that is so essential to 
the safe and efficient operation of the 
plant; much can be done thoroughly and 
comfortably at this season which if neg- 
lected until the hot summer days would 
be slighted or left undone. 


Load Factor 


Engineering practice seems tu be han- 
dicapped in many respects by a lack of 
definite standards by which the perform- 
ance of similar installations and apparatus 
may be readily compared. Important 
among these is “load factor,” which term 
is interpreted in so many ways that much 
unnecessary confusion results. 

A prominent engineer (presumably an 
expert in his line) was asked upon the 
witness stand recently to define what is 
meant by “load factor.” He replied that 
any one of several answers might be 
made, each equally correct according to 
the interpretation of the conditions. He 
stated further that he had a conception 
of what should properly be designated as 
the load factor, but any other engineer 
holding a different opinion would be 
equally justified in the light of present 
practice. 

This witness summed up the situation 


very clearly and concisely. By many 


the term “load factor” is used to mean 


the ratio of the total yearly output in 
kilowatt-hours or horsepower-hours to 
the rated yearly capacity in similar units. 
Others regard it as the ratio of the out- 
put to the maximum continuous capacity; 
while still another group of engineers, 
notably in English practice, consider the 
ioad factor as the ratio of the average 


load to the maximum load carried at any 


time during the year. 

The first of these methods might seem 
a rational basis provided all similar ma- 
chines were rated according to the same 
standard, but unfortunately the practices 
of manufacturers also differ in this re- 


spect. However, we shall not attempt to 
go into the merits or demerits of any of 
the methods mentioned, but merely wish 
to call attention to the need of some 
definite basis being selected and ob- 
served. Since the cost per kilowatt- 
hour is directly dependent upon the load 
factor, the selling price is often similarly 
determined; hence the importance of for- 
mulating a definite basis. 
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Readers with Something Say 


A letter good enough to print will be paid for. Ideas, not mere words, wanted | 


Mine Pump Gasket Blew Out 


An experience I once had with a 6x8- 
in. triplex power pump, driven by a 50- 
hp. motor, and located at the bottom of a 
500-ft. shaft, may be of interest to mine 
engineers. 

To place the pump it was necessary 
to take it to pieces, and reassemble it 
in the mine. In so doing, the bolts that 
hold the cylinders to the base probably 
were not drawn up evenly, for on start- 
ing up the gasket blew out. A new gas- 


Calibrating Gages 


Most progressive engineers have the 
conventional screw force pump for com- 
paring pressure gages. This pump, with 
slight modification, is also useful for 
comparing vacuum gages. The one I 
use has a bore of 1% in. and the plunger 
is arranged as shown in Fig. 1 for test- 
ing pressure gages. 

It is also an excellent and simple de- 
vice that can be easily reversed by turn- 
ing the leather around, fitting a new 
screw and washer to look as shown in 
Fig. 2. 

Care must be taken in filling the pump 
with water to have the pipes full and the 
plunger just covered. After a few trials 
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RELIEF VALVE ON DISCHARGE PIPE 


ket was cut from common red_ sheet 
packing, and the pump started, but this 
gasket lasted only a few minutes. 

The sump was filling fast and some- 
thing had to be done quickly. As I was 
out in the country I had to use what 
material I had on hand. A new gasket 
was cut from the same sheet packing; a 
wire fly screen was taken from a window 
and a gasket cut from that and placed 
on the top of the sheet rubber, and the 
pump siarted, but not before the water 
was up to my knees. That gasket has 
been in use for six months and is still 
tight, although another one ordered from 
the pump factory is in readiness if 
needed. 

This pump is at the bottom of a 500- 
ft. shaft and the discharge pipe has no 
stop valve. A gage at the pump registers 
230 Ib. per square inch. Twice the 
pressure has burst the tube in a 300- 
lb. gage and once cracked an air cham- 
ber. As there can be no pressure in ex- 
cess of the head, I was at a loss to ac- 
count for what was very evidently an 
increase in pressure at times. I finally 
decided that it was due to water-hammer 
caused by the pump being allowed to 
run after the sump was empty. 

As the pump sucked air, and the water 
surged, in the vertical discharge pipe, I 
put a check and a relief valve in the 
pipe as shown, and have had no trouble 
since. 

E.. J. SAXE. 

Christopher, 
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SECTIONAL VIEWS OF PRESSURE-PUMP 
PISTONS 


one wil! become expert in obtaining 22 
in. or more of vacuum. Then correct the 
faulty vacuum gage by resetting the in- 
dex. 

FRANK MARTIN. 
-College Point, N. Y. 


Cleaning Air Compressor 
Cylinders 


For cleaning air-compressor cylinders 
I tap a %-in. hole in the suction line near 
the cylinder and screw in '%-in. pipe. 
Running vertically from this is a 
2-in. pipe, 18 in. long; on top of it I 
put a screw cap and on the ™%-in. line 
I put a globe valve. 

Once a week I use 2 gal. of hot water 
in which has been sliced a cake of soap. 
I stir it thoroughly until all of the soap 
dissolves; then gradually pour in the 
top of the pipe, through a screened fun- 
nel, using about a cupful at a time. After 
using about three-quarters of the suds, I 
pour in one-half a cup of oil, and wash 
out with the balance of the suds. The 
oil is then put in at the suction inlet, so 
as to lubricate both upper and lower 


parts of the cylinder; when oiling with 
lubricators the oil does not get to the 
bottom of the cylinders. 

Where there are two cylinders, of 
course the piping is also attached to the 
low-pressure one. 

A. P. SHAw. 

Lima, Ohio. 


Why Won’t the Lubricator 
Work? 


I have a lubricator puzzle which I 
would like to have some reader of POWER 
solve for me. 

I installed an extra boiler-feed pump 
a short time ago and, not wishing to 
buy an extra lubricator, I piped the steam 
so that one lubricator and throttle valve 
answered for both pumps. I placed a 
valve B and D in each pipe between the 
pumps and throttle valve C, as shown. 

The pump A is used regularly and 
after starting it up I found that the lubri- 
cator would not operate and, thinking it 
might be stopped up, removed it and gave 
it a thorough cleaning. It balked just 
the same, so I put on another and it 
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LUBRICATOR AND Pipe CONNECTIONS 


acted in the same way. As a last re- 
sort, I removed the valve B and the lubri- 
cator works satisfactorily. I tried to op- 
erate the lubricator with the valve C 
wide open and using the valve B as a 
throttle valve, but the lubricator acted 
the same. , 

When using the pump B with the 34- 
in. valve D open wide and using C as a 
throttle, the lubricator works all right. 

Now, why will it not work with the 
valve B open-and using the valve C as 
a throttle ? 

The pump A has a detachable valve 
rod, so I can lift it off and stop the pump 
when I wish to run the pump B. I am 
going to put a %-in. stop cock where I 
had the valve B and see if it will help 
any, as I want a valve at that point. 

W. S. HULL. 

Sheldon, 
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Riveting on Saddle Flanges 


Owing to the installation of a new 
engine and condenser, it was necessary 
to make some changes in the discharge 
line which served two other condensers. 
These could only be shut down for 
about two hours each day. Owing to the 
elevation of the discharge line, it stood 
full of water when not in use; hence it 
would have to be drained and dammed 
up each night. 

As one of the jobs was putting a 
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A groove was cut ground the circum- 
ference of the head in which packing, 
rubber or oakum was placed before the 
head was tightened. The holes were 
drilled deep enough so that the studs 
C, D, E and F could be dropped in while 
assembling the pieces, when they are 
screwed into the common center piece, 


the nuts backed down against the wash- 


ers and the head tightened. 
Nominally, this bulkhead had only a 

3-ft.. head of water on it, but during a 

heavy rain it would be as high as 10 


°8"Hand Hole AK 


56 Cast 


Fic. 1. SImE AND FRONT VIEW OF BULKHEAD 


30-in. saddle flange on the under side 
of the 36-in. end of the discharge line, 
to get a siphon effect, the job would re- 
quire considerable time, as the bolt-holes 
would have to be driiled, the 30-in. piece 
drilled out and several 30-in. fittings 
placed before the valve was put on. 
The bulkhead shown in Fig. 1 was used, 
which is almost self-explanatory. A 20- 
in. manhole was already provided on the 
top side of the line. The small hole 
near the bulkhead was cut, through which 
tools were passed, and to serve as a 
means of ventilation. The bulkhead was 


ft., owing to back water from a city 
sewer. It was in place for about three 
weeks and did not leak. At the same 
time it was found that another connec- 
tion would have to. be made to a 48-in. 
supply main, which had a 12-ft. head 
of water in it. 

As in the discharge line, the connec- 
tion was to consist of a 30-in. saddle 
flange and 30 ft. of pipe and fittings, 
‘and the same conditions were imposed; 
that is, the line could only be worked on 
about three hours each night, and it 
would have to be drained each time, this 


made in four pieces, so mortised that 


the pieces would slide one upon the — 


ether. 

The bolts B were to be tightened up 
after the pieces were shoved hard against 
the wall of the pipe by the jacking 
screws C, D, E and F. The holes through 
which the bolts B passed were made 
large to allow the proper movement of 
the bulkhead, and were countersunk on 
one side to allow two thicknesses of 1-in. 
boards to be nailed, sheet rubber being 
placed between them. 


30" Saddle Flange 
Fic. 2. ANOTHER METHOD OF APPLYING BULKHEAD 


meaning the draining of 1100 ft. of 48- 
in. pipe. 

Another condition was that there were 
three engines served from the end of 
this pipe, and as the flange was to be 
placed ahead of the condenser connec- 
tions, some method had to be devised 
to work on the line and yet not shut the 
water off of the end of the line. 

In Fig. 2 is shown how the job was 
done. This sketch is self-explanatory; 
the only thing to look after is to see 
that the bridge G consists of a good 
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piece of wood and arched out over the 
proposed hole, to allow for putting in 
the bolts or rivets. The pieces were put 
in through a 20-in. manhole and as- 


*sembled inside. 


EpwArRD H. LANE. 
Kansas City, Mo. 


Rigging for Driving Small 
Pipe Well 


The engineer is sometimes called upon 
to drive small pipe wells, and the usual 
way is to rig up a platform of some 
sort upon which one or two men can 
stand and drive the pipe down by means 
of heavy mauls, but this method is slow 
and expensive in comparison with the 
plan that I once saw adopted. 

The pipe was cut in short lengths, so 
as not to have to raise the weight A, 
shown ir the illustration, too far from 


PIPE-WELL DRILL 


the ground at the start. The drive point 
B was screwed on to the end of a piece 
of pipe which was coupled to a second 
piece by means of the special coupling C. 


_The weight was then placed in position 


against the coupling. Then the clamp D, 
which carried the sheaves EE and eye- 
bolt F, was placed on the upper end of 
the pipe, as shown, and held in place by 
the bolts GG. 

The two ropes HH were then passed 
around the sheave wheels and secured to 
the eye-bolts in the top of the weight, as 
shown. The whole was then raised to a 
vertical position by means of the guy 
lines K, which were secured to stakes 
driven in the ground. 

The weight A was raised and let drop 
by two men pulling and letting out on 
the ropes HH. The pipe is kept plumb, 
by taking up on the guy lines. 

A tripod can also be used in place of 
the guy lines, with a guide at the top 
in which the pipe can slide. The weight 
should weigh from 200 to 300 Ib., ac- 
cording to the size of the pipe. 

GEORGE J. LITTLE. 

Passaic, N. J. 
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Barrel Engine Governor . 


I took charge of a pumping plant at 
a cement works, and in order to get the 
marl for making the cement it was nec- 
essary to pump the water continually 
from a large lake so that the men could 
shovel the marl from the bottom. Owing 
to the many springs it was necessary to 
pump 24 hours a day and seven days a 
week. 

I had a belt-driven rotary pump driven 
by a 20-hp. slide-valve engine. Because 
of the variation in the amount of water 


supplied by the springs, and to the en- | 


gine having no governors, I had trouble 
in controlling the speed. Sometimes it 
would drain all the water out of the hole. 
The pump would then lose its priming 
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of these holes I tightly fitted a piece of 
4-in. pipe just long enough to come 
even with the top of the steam chest 
and in the cylinder wall even with the 
bottom of the groove. 

A bolt with a square, flat head E was 
made and suspended by the nut and a 
washer through the pipe in the hole C and 
served as an additional anchor to the 
dovetail to hold the patch in place. A 
piece of heavy asbestos paper large 
enough to more than cover the patch all 
around was obtained, also a piece of 
sheet steel of the same size. These were 
bent to the circumference of the cyl- 
inder. Next, a block the same size as 
the piece of steel was trimmed so as to 
conform to the same circle. A jack 
screw, with a block underneath, was used 


and the engine would race. At other 
times, the engine would not run fast Throttle Valve. *¢@" 
enough to keep the water down. ae 
I arranged a governor after the man- ie 4 


BARREL FLOAT GOVERNED THE ENGINE 
SPEED 


ner shown in the illustration. It is made 
out of an ordinary oil barrel with the 
bung hole plugged. I then secured a 
light cable to the barrel and ran it over 
a grooved pulley which was supported 
oy a frame. The other end of the cable 
ran to the throttle of the engine, on 
which I fixed another grooved pulley. 
The cable was wound around this wheel 
a couple of turns and a weight to counter- 
balance the barrel was attached to the 
loose end of the cable. 

The device worked finely and was the 
means of ending my troubles. 

J. R. HARDISTY. 
Paris, Ont., Can. 


Patching a Corliss Cylinder 


Some time ago I had occasion to over- 
haul a large Corliss engine, and found a 
deep grove about 2 in. wide and 12 in. 
long in the top of the cylinder and about 
1 ft. from the crank head, as. shown at 
A in the illustration. 

I finally concluded that a copper patch 
would be the most durable and best 
from all standpoints. The groove was 
Squared and chipped and the edges dove- 
tailed, making a slot 2% in. wide, 12% 
in. long and 7% in. deep. I then took a 
ratchet and drilled three holes, B, C and 
D, through the top of the cylinder wall 
and the top of the steam chest. In each 


te tighten the plate and asbestos over 
the crevice so that there was no pos- 
sitility of the metal leaking out. This 
arrangement is shown at F. 

When all was ready, two clay crucibles 
and a forge were obtained and, after 
constructing a temporary furnace out of 
firebrick around the forge, the copper 
was melted; and, using the hole B to 
pour through and hole D as a vent, a 
good job was obtained. A heavy air 
hammer was then used to peen the sur- 
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good, tight job, but I concluded that the 
melted copper would come nearer finding 
all of the uneven places, and it did. 
THOMAS M, STERLING. 
Middlebranch, Ohio. 


A Troublesome Feed Pump 


Some time ago I was called in to ex- 
amine a feed pump of a _ neighborinz 
plant which the engineer in charge had 
been unable to operate satisfactorily. 
The pump. was connected up in the ordi- 
nary menner with a globe and check 
valve next to the boiler and the pump 
would be operating nicely but at times 
would not force water into the boiler. 

I shut the pump down and soon found 
that the gasket under the valve plate 
did not extend across the center rib 
and both ends of the pump were con- 
nected through the opening left under 
the valve-seat plate. This was remedied 
and I sipposed that I had overcome the 
trouble, but I found that I had patted 
myself on the back too soon. 

When the pump was started up it ran 
nicely for a time and then failed to de- 
liver water to the boiler. The cylinder 
head on the water end was then re- 
moved and the plunger repacked. When 
the pump was again started it pumped 
water, but later on would not supply a 
sufficient amount to the boiler. 

This “off-again-on-again” action was 
puzzling, and as no defect in the pump 
could be found a machinist was called 
in, but without results. Finally an in- 
jector was piped up, in order that the 
plant could operate while the pump was 
being given a thorough overhauling, and 


METHOD OF REPAIRING A SCORED CYLINDER 


face of the patch until it was nearly 
flush with the surrounding surface of the 
cylinder. It was then scraped smooth. 

The melted copper filled each of the 
pipes B, C and D. It was peened over 
in the case of the pipes in the hoies B 
and D and the nut and wasker on the 
belt took care of the hole C. 

Many engineers asked me why we did 
not rebore and bush the cylinder, but 
it is evident that this would be imprac- 
ticable, as it would have required a 
bushing 7% or 1 in. thick, together with 
the necessary time and expense to do 
the job. 

Several mechanics argued that the cop- 
per patch should have been peened in in 
sheets or laminations in order to get a 


to my surprise the injector failed to op- 
erate. 

This was clue enough, however, to the 
probable cause of the trouble. The cap 
of the check valve was removed, but it 
was in good condition; then the globe- 
valve bonnet was taken off, and it was 
found that the disk had come off the 
stem and rested upon the seat, effectual- 
ly preventing the free admission of water 
to the boiler. 

Just why the disk shifted enough to 
allow the pump to feed the boiler at one 
time and then changed again and cut off 
the water is a matter that has puzzled 
all concerned. 

A. J. BERLIN. 

Veedersburg, Ind. 
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Questions Before the House 


Comment, criticism, suggestions and debate upon various articles, 
letters and editorials which have appeared in previous issues 


Vol. 35, No. 14 


Laying a Plant Up 


Replying to Mr. Goal’s article, “Start- 
ing a Plant Shut Down for a Year,” in 
the issue of Feb. 13, I would suggest 
when a plant is to be shut down for six 
months or a year, that all the manhole 
and handhole plates be taken off the 
boilers, and all the joints on the boilers 
and plates be cleaned and covered with 
heavy oil or hard grease and the boilers 
thoroughly cleaned. 

An outside inspection of the brickwork 
should also be made, and if any brick- 
work or resetting be necessary, it should 
be done at once, to allow time for set- 
ting and drying thoroughly, as brickwork 
is apt to crack if not thoroughly dry 
when fire is started in the furnace. All 
valves should be opened wide and then 
turned back one turn to keep them from 
sticking. Be sure there are no pockets 
for water to stand in, freeze and cause 
trouble. 


The water glasses should be taken out 
so that new rubber gaskets will be put 
in when starting up as the old rubber 
will get hard and crack. 


The feed pumps should have all the 
packing taken out of the piston and valve 
rods, and the stuffing-boxes should be 
filled with clean waste soaked in cylinder 
oil; take out the valves, clean and give 
them a coat of hard grease or cylinder 
oil, and be sure to leave no water stand- 
ing in the pumps. The feed-water heater 
should also be cleaned out. 

The engines should be laid up be- 
fore the boilers; have a light fire in the 
furnace and, very little steam pressure, 
then the packing can be blown out from 
around the pistons and valve rods. After 
this cut the steam off at the boilers and 
open all valves on the steam lines and 
engines. This will leave the engine 21d 
pipes hot to dry out. When the engin- 
is cold, take off the cylinder head and 
steam-chest cover; also take out the 
valves and give the interior of the cyl- 
inder, the steam chest and the valves a 
coat of heavy cylinder oil. This will 
keep them from rusting. Fill the stuffing- 
boxes and the pumps with waste and 
cylinder oil. All bright work should be 
slushed with grease or heavy oil. 


If the plant is in a building which is 
to be closed up, there should be some 
means for the air to circulate in the 
building; if not, the machinery will sweat 
in the change of temperature from sum- 


mer to winter. If the smokestack is of 
iron, it should be covered. 

GEORGE L. BAILEY. 
New York City. 


Taking Charge of a Plant 


The article starting up a plant in 
the Feb. 13 issue, by Mr. Goal deserves 
some comment. An engineer should take 
nearly all of the precautions mentioned 
on first taking charge of a plant, even 
though it has not been shut down. He 
should enter the boiler at the earliest 
opportunity and learn its condition, ex- 
amine the brickwork and repair it if 
necessary, replace the defective grate 
bars, and be sure the steam gage and 
safety valve are in proper condition. 

Standing a year may have loosened 
some scale and permitted some rust to 
accumulate, but it would not change the 
position of the feed pipe or the water 
column, nor fill the heater with scale 
or change the setting of the engine valve. 
A plant closed down yesterday may be 
in as bad a condition as one of a year 
ago. 

If an engineer knows that the man 
who formerly had charge was careful 
and intelligent, he may take a little more 
time before giving the plant a thorough 
inspection, but he must know for him- 
self the condition of the steam gage and 
water column, that the pipes leading to 
the water column are not clogged, and 
he will learn about the grate bars the 
first time he throws coal into the furnace. 
In short, an engineer should never take 
things for granted. 

G. E. MILEs. 

La Jara, Colo. 


Home Made Damper 
Regulator 


Martin McGerry’s damper regulator, 
as shown in the issue of Feb. 13, is out 
of true or. incomplete. 

I, can readily be seen from his sketch 
how the damper can close; in fact, by all 
the known laws of nature it should have 
been shown closed; but how it is to open 
again is a mystery which Mr. McGerry 
neglected to explain. 

If the long pipe, shown as coming from 
the boiler, entered the top of the cylin- 
der, and the drip pipe entered the bot- 
tom, and a steam-tight piston was used 
instead of the leather cup on the plunger- 
rod, the device might be made to open 


and close the damper in a more or less 
satisfactory manner. 

As a ruie, I think that home-made 
damper regulators are unsatisfactory, 
and that the closeness of regulation and 
the dependence which can be placed on 
the operation of the many familiar makes 
of regulators on the market will amply 
repay the comparatively small cost of 
securing one of them. 

JOSEPH KING. 

Lynn, Mass. 


Changes Necessary 

The defects of Mr. Gillmore’s diagrams 
shown on page 235 in the Feb. 13 issue 
can be remedied in the following way: 

The governor should be advanced to 
give earlier admission, as it cannot be 
done by changing the rods without in- 
terfering with the speed regulation. In 
order to find the amount of advance, 
turn the engine to the crank-end center, 
take up all the lost motion in the ec- 
centric straps and rod heads, remove the 
bonnet from the crank-end steam valve, 
that the port marks on the valve and 
the valve seat can be seen, and note 
the position of the valve. It should have 
Y% in. opening or lead. 

There is a chisel mark on the hub of 
the eccentric which should be in line 
with one on the boss of the governor 
wheel. If it is not, the two setscrews, 
acting as stops for the governor cross- 
heads, have to be adjusted. Next loosen 
the governor springs and throw the 
weights out, making sure that the ec- 
centric moves to the mark, which denotes 
its position of least travel. 

The valve should lap the port now sb 
in. The motion of the valve, due to 
the change of the eccentric from greatest 
to least stroke, should therefore be 2: 
in. for engines up to 18x24 in. The 
larger sizes require #:-in. lead and the 
valve motion must be ¥; in. If this mo- 
tion is less, as it seems to be in Mr. 
Gillmore’s engine, the governor must be 
turned in the direction of rotation until 
the required lead and lap can be ob- 
tained. 

An offset key will be necessary. The 
head-end admission valve must also be 
leoked over while the crank is on the 
head-end center. The valve motion will 


be a little greater on this end, owing to 
the angularity of the eccentric rod, and 
the position of the eccentric pivot pin. 

The right-hand diagram shows that 
steam leaks into the cylinder after cutoff. 
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The valve and valve seat should be ex- 
amined and fitted to a bearing. The 
compression is late for this style of en- 
gine, especially in the left-hand diagram, 
where the release is a!so late. 

The exhaust valves should close for 
compression when the crosshead is one- 
sixth of its travel from the end of the 
exhaust stroke and open for release when 
it is one-twelfth from the end of the 
steam stroke. 

M. WERNER. 
Chicago, III. 


I would like to submit the following 
to J. D. Gilmore, who showed some dia- 
grams in the Feb. 12 issue. Both dia- 
grams show late admission, and the left- 
hand one shows little or no compression. 

As the remedy, I would adjust the 
steam rods so as to give the valves more 
lead until the admission line is vertical; 
adjust the exhaust rods to close the 
exhaust valve earlier in the case of the 
left-hand diagram. - 

J. P. CoLTon. 

Ohio City, Ohio. 


Water Gage Illuminator 


Mr. Lehman’s letter under the above 
neading in the Feb. 6 nuniber is interest- 
ing. It shows that he has put some 
thought into the matter. But, will Mr. 
Lehman tell us what he is going to do 
with that mirror after the giass lets go? 

A little cleanliness is the only condi- 
tion I ever thought necessary for the 
easy reading of any water glass that I 
ever sav’. 

WILLIAM Dixon. 

Malden, Mass. 


Christie Air Steam Engine 


In the Jan. 30 issue, Fred Boone 
makes several mistakes. He says that 
if air diffuses from the engine cylinder 
into the boiler, the diffusion through the 
inlet valve of a gas engine would fill 
the engine room with dangerous vapors. 
He neglects the difference in pressure of 
the gases in the two cases. The steam- 
engine cylinder is open to the boiler 
when the air is under from 75 to 150 
Ib. pressure per square inch, but the 
gases in the gas-engine cylinder are at 
or below atmospheric pressure when the 
inlet is open. 

Further, the air diffusing into the steam 
Pipe must be collected there or returned 
to the engine while any gases escaping 
from the inlet of a gas engine are dif- 
fused through the atmosphere and are 
not noticed. The magnitude of the work 
of diffusion in the atmosphere is well 
shown by the fact that the atmosphere 
at Pittsburg contains only one or two 
Parts in 10,000 more CO. than the at- 
mosphere in the Rocky Mountains. 
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Further on Mr. Boone says that the 
only advantage of mixing air and steam 
is the lowering of the saturation point 
of the steam and thus preventing con- 
densation in the cylinder. It does not 
lower the saturation point of steam to 
mix air with it. It is true that if the 
steam and the air pressure are added 
together, there will be a higher total 
pressure than that indicated by the tem- 
perature of the steam, but the steam will 
begin to condense as soon as its pres- 
sure rises above the pressure .of satu- 
rated steam for that temperature, regard- 
less of whether there is air present or 
not. 

If air were pumped into the boiler, it 
would prevent condensation in the steam 
pipes, but it would do so only because 
the steam would be generated at a higher 
temperature and pressure than that at 
which it is used and, since the pressure 
would drop without any work being done, 
the steam would become superheated. 
The same effect exactly could be ob- 
tained by throttling the steam pressure 
down as it leaves the boiler, but this 
would be an expensive way of superheat- 
ing. A common example of this effect 
is the action of the throttling calorim- 
eter. 

The promoters of the Christie engine 
do not appear to prove that the air-steam 
is exhausted into the atmosphere at a 
pressure below the atmospheric pressure. 
They do prove that the steam is ex- 
hausted into the atmosphere at a pres- 
sure below atmospheric pressure and this 
is true in a technical and in every other 
sense. 

GeorGE L. SULLIVAN. 

Bozeman, Mont. 


One-Man Shifts 


An editorial in a recent issue cites the 
pathetic case of the engineer of the 
Pasadena electric-light plant who was 
slowly ground to death in the flywheel 
pit of an engine, just because the munici- 
pality would not stand the extra expense 
of a second man for the night shift. 

A somewhat similar accident happened 
in a small municipal electric-light plant 
near Minster, some four years ago, only 
the engineer was not killed. To the best 
of my recollection, the plant consisted 
of five horizontal gas engines, varying 
in capacity from 35 to 75 hp., all belted 
to direct-current generators and running 
on natural gas. The assistant engineer 
came on duty at midnight, which was the 
custom, and at about 1 o’clock a small 
motor which was on a shelf on the wall 
about 10 ft. above the floor began to 
spark. The engineer mounted a step- 
Jadder to adjust the brushes and as he 
did so the stepladder slipped to the floo: 

The engineer fell over against a fly- 
wheel of one of the engines, breaking 
an arm and a leg, cracking several ribs 
and receiving internal injuries which 


483 


rendered him helpless. He was found in 
this condition by a tramp who came into 
the plant at 3 o’clock to seek shelter 
from the cold. The tramp immediately 
summoned help and the engineer was 
taken home, where he lay for six weeks 
before he was able to get about again. 

As the gas engines in this plant were 
nearly automatic in operation, the plant 
was kept running without a hitch as the 
load was light and regular at that time 
of the night. If it had not been for 
the timely entrance of the hobo the en- 
gineer would have died. 

Just how far the practice of one-man 
shifts in power plants should be car- 
ried, is hard to decide. Even if the en- 
gineer should decide it, there are still the 
managers and owners to convince of the 
necessity of a second man for the safety 
of the engineer and the operation of 
the plant. 

M. W. Utz. 

Minster, Ohio. 


What Caused the Rod to 
Wear’ 


As to Mr. Kernick’s question, in the 
issue of Feb. 13, the answer is self-evi- 
dent. The part of the rod remaining in 
the cylinder is exposed to a mixture of 
wet steam and air; it may be due to the 
natural leakage from the throttle, or 
perhaps from the exhaust pipe. This 
causes the rod to rust slightly, and when 
the engine makes a stroke on starting 
up, this rust is wiped away by the pack- 
ing in the stuffing-box. ; 

When the engine is shut down the 
next day a fresh surface is exposed to 
the oxidation process and, in the course 
of time, it will become uniformly smaller 
than that portion of rod not exposed. 
This might be prevented by swabbing 
the rod with oil before shutting down. 

EDWARD H. LANE. 

Kansas City, Mo. 


Clearing a Fouled Feed Line 


Frank H. Cordner’s letter in the Jan. 
23 issue, under the above heading, recal!s 
the trouble I once encountered. 

The boilers were fed by a pump 
equipped with extra-hard rubber dis- 
charge valves. When the air compressors 
were shut down, from 6 to 7 a.m. and 
12 to 1 p.m., thus depriving the feed- 
water heater of exhaust steam and al- 
lowing the water to cool the valves, would 
become hard and break. The pieces would 
be pumped into the feed lines and clog 
them up. 

As a remedy, a thin circular plate was 
dr.ted full of small holes and inserted 

- flanged joint of the feed line next 
« ‘re pump. A more convenient ar- 
stgement would be a flanged tee, with 
tre ranch opening capped, and the 
strainer located in the flanged joint of 
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the tee at the discharge end. With such 
an arrangement the strainer can be easily 
cleaned after removing the cap. 
WILFRED E. BERTRAND. 
Philadelphia, Penn. 


Home Made Water Heater 


In the Feb. 13 issue, John Thorn states 
that I must have considerable trouble 
with my home-made water heater, as 
described in Power of Dec. 26. 

The heater works very satisfactorily 
at all times, and has been in use for 
some months past without giving any 
trouble in any way. He says that he is 
sure that nothing but steam will issue 
from -the hot-water outlets; he is mis- 
taken as we have hot water of a tem- 
perature of about 210 deg. F. at all 
times. The rumbling noise has never 
happened since the first time the heater 
was put into commission. The steam on 
the line is never below 100 lb. pressure 
and it is reduced to 45 lb. at the tanks. 
If the steam pressure was allowed to 
vibrate below. the water pressure then 
trouble would no doubt happen. 

H. L. RUSSELL. 

Keams Canon, Ariz. 


Wooden Boxes Cut Shafting 


The discussion on sand for hot boxes 
recalls an experience I had with some 
bearings in a steam brick dryer which 
may be helpful to others. 

The air circulation was created by a 
series of butterfly fans driven by a 2-in. 


’ shaft running 200 r.p.m. in boxes made 


of white oak, with the end grain to the 
shaft. 

Some time after the dryer had been 
in operation I had occasion to examine 
these boxes and found that the oil holes 
were filled with something which re- 
sembled tarred rope. It was soon as- 
certained that the wood had charred and 
was acting as an infinite number of 
minute cutting tools. The shafting at 
each box was cut almost in two, the 
cuttings resembling fine strands of 
tarred rope. 

I renewed the shafting and put in 
iron boxes, which stopped the cutting 
trouble. 

JOHN T. CHAMBERS. 

Kennett Square, Penn. 


Does Cold Air Cause Leaky 
Pipe Joints? 

I do not quite agree with Mr. Normand 
in his letter in the Feb. 13 issue, al- 
though his statement that the joint may 
be leaky and the hot, dry atmosphere 
absorbs the small amount of escaping 
steam sounds all right. But what be- 
comes of the hissing noise caused by 
the escaping steam; does the hot, dry 
atmosphere eliminate it also? 

I have noticed in a number of plants 
that during the winter months, if the 
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boiler-room doors are left open, the joints 
will begin leaking and hissing to some 
extent. After closing she doors the boiler 
room warms up and tic< joints stop leak- 
ing, though if a practice ‘s made of let- 
ting cold air strike the joints, it means 
making new ones. 

The cold air strikes the pipe and causes 
it to contract, thus shortening its length. 
The pull comes on the joints, and this 
to a great extent prevents the bolts from 
contracting. Contraction and expansion, 
often repeated, soon start a leak which 
would not happen if the temperature in 
the boiler room remained nearly con- 
stant. 

L. J. OLLIVER. 
New Bedford, Mass. 


An Inexcusable Loss 


Under the above heading, in the Feb. 
13 issue, Roscoe S. Helvie gives some 
figures showing the loss incurred by 
unnecessarily increasing the clearance of 
steam engines by using elbows, long 
nipples, etc., between the cylinder and 
the cylinder cocks. 

After the engine has taken up its load 
it would seem to me that the cylinder 
cocks, ‘or drain vaives, could be closed, 
and that the nipples and elbows would 
in a few seconds become filled with the 
water of condensation and stay filled, 
until the engine was stopped, and the 
cylinder cocks again opened. In this 
case the clearance would not be much 
affected. 

B. CopPPiNG. 

Oliver Springs, Tenn. 


Joining Leather Belting 


My experience has been that wire lac- 
ing is the most satisfactory. The ideal 
belt is the endless belt, when there is 
some way to take up the stretch, but 
this is seldom the case except with elec- 
trical machinery. 

But any old kind of wire will not give 
good results; it must be suitable for 
lacing. (The kind we use is not ad- 
vertised in Power, but it should be.) 
There are four sizes of wire which may 


“be used to mark off the holes for 2-in. 


belts or over, start '4 in. from the side 
end punch a hole every % in. The holes 
should not be much further back from 
the ends of the beit than its thickness, 
or a long joint will result which should 
be used only in endless belts. The punch 
should not exceed twice the diameter of 
the wire used. 

A good rule for finding the length of 
the wire is to multiply the width of the 
belt by 7 for single belts, and by 9 for 
double belts. We have belts laced this 
way which are from 1 to 24 in. wide 
and run on pulleys with diameters of 
from 3 in. to 24 ft. Our main engine 
belt is 24 in. wide for a 24-ft. flywheel 
making 80 r.p.m. 
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Where new holes have to be made, the 
lacing may have to be renewed in 9 or 
12 months, but the second lacing can be 
sunk below the face of the belt; then 
there will be no wear on the wire and 
it should last until the belt has to be 
taken up. 

Belts over 6 in. wide should be laced 
in sections. For our 24-in. belt we cut 
the wire the same length as for four 
6-in. belts; this method makes it easier 
to handle the wire. 

-S. F. RISE. 

Lebanon, Penn. 


The British Thermal Unit 


Referring to the editorial on “The 
British Thermal Unit,” in the issue of 
Feb. 27, it is to be regretted that Presi- 
dent Bolton, of the American Society of 
Heating and Ventilating Engineers, did 
not have at hand the most recent books 
in which the heat unit is defined. If he 
had, he would have found that the old 
definitions in which the temperature of 
the water is 32 deg. or about 39 deg. 
are no longer used by good authorities, 
and that there is a general acceptance of 
the unit used by Marks and Davis in 
their “Steam Tables”; viz., the average 
heat per degree rise of temperature be- 
tween 32 deg. and 212 deg., or ‘/is of 
the heat required to raise 1 lb. of water 
from 32 deg. to 212 deg. The reasons 
for the adoption of this “mean B.t.u.” 
are given in the introduction to Marks 
and Davis’ “Steam Tables and Dia- 
grams,” page 6, and they appear to be 
conclusive. 

WILLIAM KENT. 

Montclair, N. J. 


Indicator Cords Responsible 
_ for Diagrams 


It is entirely possible, and very like- 
ly, that the peculiarities regarding the 
length of the diagram described by R. A. 
Cultra in the Feb. 27 issue were caused 
by the stretch of the indicator cord. 
This stretch was probably due to the use 
of guide pulleys (two of which were 
used) and not to the tension of the ad- 
ditional spring used for convenience in 
handling the cord. 

The head-end diagram taken from an 
18x42 Corliss engine was % in. shorter 
than the other. Separate indicators op- 
erated from the same pantograph were 
used. Presumably, the cord leading to 
the head-end indicator was between 8 
and 10 ft. long. 

The frictional resistance caused by 
guide pulleys greatly increases cord 
stress, as may be shown by a simple 
experiment. Fasten a spring balance to 
a cord running straight from an indi- 
cator drum and draw the drum out by 
hand until it occupies the position as- 
sumed at the crank end of the engine 
stroke. In this position note the force 
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indicated by the spring balance. Now, 
pass the cord over the guide pulley at- 
tached to the indicator-so as to take a 
half turn around it and repeat the pro- 
cedure. It will be found that the force 
necessary to pull out the drum will be 
between 25 and 50 per cent. greater than 
in the first case. If the drum is now 
allowed to return to its head-end posi- 
tion, the force indicated will be less by 
this same percentage (just before the 
stroke is reversed) than when the cord 
runs straight. 

Normal values of the extreme forces 
on the cord under the conditions cited, 
if no pulleys are used, are 1 lb. at the 
head and 2 lb. at the crank end. Then 
the effect of guide pulleys may be to 
make these % lb. and 3 lb. Thus there 
is lost motion at both ends of the drum 
stroke corresponding to the stretch in- 
duced by 2% Ib. instead of 1 Ib. 

Regular grades of indicator cord will 
stretch anywhere between 0.01 and 0.04 
in. per foot for each pound. A 10-ft. 
cord stretching 0.02 in. per pound per 
foot (a very good quality) would have 
the effect noted by Mr. Cultra since its 
total stretch for 1% lb. would be 

0.02 in. x 10 ft. x 1.5 = 0.30 in. 

An indicator diagram shortened in this 
way will be very materially in error at 
all parts where the lines are not hori- 
zontal. 

Of course, in the case cited, the short- 
ening may have been due to something 
else, such as slanting cord or unequal 
¢rum diameters, but it is more iikely 
due to the stretch of the cord. 

There is a good deai of misconcep- 
vion aoout the stretch of an indicator 
cord. It is an elastic material and, like 
all such, will not stay stretched after 
being stressed, but will quickly resume 
its original length. 

JULIAN C. SMALLWOOD. 

Syracuse, N. Y. 


In the Feb. 27 issue, R. A. Cultra asks 
whether the discrepancy in length of cer- 
tain diagrams might not be due to the 
stretch of the indicator. cord. No mat- 
ter how old a cord may be, or how often 
ii may have been used, it will stretch 
when it is subjected to tension. In proof 
of this, take a cord, new or old, and 
Stretch it by suspending a pound weight; 
then after making two ink spots on the 
cord, 3 or 4 ft. apart, add about 10 Ib. 
more weight. 

By carefully tramming the distance 
between the spots in each case, the de- 
gree of stretch may be ascertained. The 
respective amounts of pull of the drum 
springs are readily ascertained either by 
weights or by spring balance, and the 
tensions in use can be very closely ap- 
proximated and the relative stretch meas- 
ured. If the indicators have paper drums 
and drum pulleys of the same size, then 
Mr. Cultra may look for the same dis- 
“repancy in the length of the diagrams, 
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the cord which stretches the more yield- 
ing the shorter diagram. Such measure- 
ment of stretch should, of course, include 
the tension due to the spring which he 
states was employed for taking up the 
cord from the pantograph. 
Interposition of guide pulleys has the 
effect of “bunching up” and making the 
stretch act irregularly, and it is one of 
the commonest causes for consecutive 
diagrams showing apparent variation in 
valve action. This may be the reason 
for the discrepancy in compression in 
the diagrams illustrated, by concentrat- 
ing the effect of stretch in different parts 
of the respective diagrams. With dia- 
grams taken properly in other respects, 
itis hardly likely that this discrepancy 
would exist with any good form of re- 
ducing motion, though there is no tell- 
ing what might happen by employment 
of a pantograph motion, especially if 
the indicator cord was fastened, as in 
the case of the head-end indicator, to 
one end of a spring which was attached 
to the cord leading from the pantograph. 
After very little use, the joints of a 
pantograph become worm and loose and 
are liable to produce crazy and ununi- 
form diagrams, no matter how skillfully 
the reducing motion may be connected up 
and used. An additional source of error 
and uncertainty would arise from mak- 
ing the indicator cord fast to the cod 
from the pantograph or to the end of 
that cord, with the latter secured to a 
spring having one end fast to the floor, 
as described by Mr. Cultra. No matter 
how light this spring might be, it would 
set up some degree of wobbling motion 
tending to produce a shorter and imper- 
fect diagram. : 
Though both indicators may take their 
motion from the same pin on the pan- 
tograph reducing motion, Mr. Cultra may 
expect to obtain shorter diagrams from 
the indicator connected to the head end 
of the cylinder, not only because it in- 
volves the use of more total length of 
cord, but also because of the lost motion 
arising from the wobble of the pantograph 
cord at the point where the indicator 
cord and pantograph cord. are attached 
to the spring which is secured to the 
floor. I would suggest, however, that be- 
fore attempting any refinement in an- 
alysis of the diagrams, he obtain dia- 
grams with a better form of reducing 
motion than the pantograph. The best 
forms of reducing motions are none too 
good. 
FRANKLIN VAN WINKLE. 
Paterson, N. J. 


Shooting Out Keys 


I read with interest Mr. Tomlinson’s 
article “Shooting Out Keys,” in the Feb. 
27 number. 

Here in the soft-coal region, where 
the services of experienced shotfirers are 
obtainable, a somewhat simpler method 


485 


is used. A small piece of dynamite is 
laid against the end of the key to be 
moved, and in the keyway. It should 
not, of course, project into the hub, in 
case the key does not come clear through, 
unless the hub is to be split. Sometimes 
clay is laid on the dynamite. 

Inexperienced men should begin op- 
erations with an exceedingly small 
charge, gradually increasing it until the 
results desired are produced. What a 
piece as long as one’s thumb will do is 
surprising to the uninitiated. Dynamite 
is, of course, only used as a last resort 
when mechanical means fail, as they 
scmetimes do on a “hurry-up” repair 
job. 

F. D. BUFFUM. 
Ellsworth, Penn. 


Automatic Pump Regulator 


The automatic pump regulator de- 
scribed by Mr. Lehman in the Mar. 5 
issue is rather unusual and, while it no 
doubt works, it appears to be a sort of 
“merry-go-round” affair. 

Suppose the tank to be full of water 
and none is being drawn out. With the 
ordinary pump regulator the pump does 
not run as long as-the tank remains in 
this condition. If the tank is controlled 
by Mr. Lehman’s pump regulator, as 
soon as the overflow has stopped, the 
water drains out of the pail and the 
weight on the valve lever over-balances 
the weight of the pail and opens the 
valve and starts the pump. Water is 
pumped into the tank on the roof and 
as the tank is full it runs out of the 
overflow into the pail, causing the valve 
to shut and stopping the pump. As 
soon as the overflow is drained out the 
pump will start up again and the above 
cycle will be repeated. 

As long as there is a supply of steam 
to the pump this operation will keep on 
indefinitely and in a short time enough 
steam would be wasted to pay for the 
cost of any one of the many types of 
automatic pump regulators on the market. 

W. L. Duranp. 

Brooklyn, N. Y. 


Knocking in Air Compressor 


In the issue of Mar. 5, page 341, C. R. 
McGahey says: “Mr. Richards is mis- 
taken when he says that a machine can 
be run with much variation in the length 
of the side rods.” 

I have not made any such statement. 
In the “straight-line” compressor under 
discussion, with the crosshead shown in 
the former sketch, a swiveled crosshead 
with a long reach between the side rods, 
slight differences in the lengths of the 
rods, including the ys in. mentioned, 
would make no difference in the run- 
ning. The crosshead sketched in the 
issue of Mar. 5 is a different and stiffer 
affair than that previously shown and is 
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not an appropriate illustration of the 
point under discussion. 

It seems to me unnecessary to dis- 
cuss the knockings which result in com- 
pressors or engines from slack or lost 
motion in rods or bearings. 

FRANK RICHARDS. 

New York City. 


Supplementary Exhaust Valves 


In the issue of Feb. 20, Mr. Bonn tried 
to explain the extra exhaust valves I put 
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dropped to 106 r.p.m. To find the engine 
trouble I bought an indicator outfit for 
the money I received for selling an old 
boiler which my employer gave me. I 
could not detect any leaks after testing 
the piston and valves. The exhaust pipe 
was clear. I then measured the ex- 
haust ports; they were 12 in. long and 
1% in. wide, and they seemed rather 
small. 

More power was wanted in the fac- 
tory, so I sent some diagrams and the 
area of the steam ports to the engine 
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Fic. 1. DESIGN AND ARRANGEMENT OF AUXILIARY VALVES 


on an 18x28-in. engine. He would have 
a very poorly running engine (if it would 
run at all) if he put them on as his draw- 
ing shows. 

The pistons are far too short to cover 
the exhaust ports while the steam acts 
on the main piston; furthermore, he has 
the valves too high for economical op- 
eration. He states that the engine has 


Fic. 2. MANNER OF CONNECTING EXTRA 
ExHAUST VALVES TO VALVE GEAR 


been 12 years in service; the fact of the 
matter is it was built 35 years ago. 

The engine runs at 110 r.p.m. and 
should be able to deliver 150 hp. with 
90-lb. gage steam pressure. Whenever 
the load increased to 100 hp. the speed 


company. It would not do anything to 
the engine; it blamed the ‘piston and 
vaives for the back pressure. I. sug- 


gested some extra exhaust valves, but. 


the company would not take the re- 
sponsibility. 


Pow ER. 


Fic. 3. DIAGRAMS TAKEN BEFORE AND 
AFTER VALVES WERE PUT ON 


Then I went ahead on my own re- 
sponsibility. I made a drawing and had 
some castings made by a local machine 
shop and put the extra valves on top 
of the cylinder, as shown in Figs. 1 and 2. 
The diameter of the valve pistons is 3 
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in.; the slots in the cylinder are 5x1% 
in. These valves should have been larger, 
but I would not risk the chance of weak- 
ening the cylinder. 

The diagrams in Fig. 3 indicate the 
conditions in the cylinder before and 
after the change was made. The back 
pressure shown by the lower set of dia- 
grams is 4% lb. There are over 4000 
ft. of pipe on the exhaust line in the 
winter, during which season these dia- 
grams were taken. : 

Fig. 2 shows how the valves are con- 
trolled from the regular eccentric. The 
engine is running now at 110 r.p.m., re- 
gardless of the load, and I have reduced 
the grate area 4 sq.ft. The machines 
throughout the factory are running uni- 
formly and everybody, including myself, 
is pleased. 

WENDELIN SENGE. 

South Bound Brook, N. J. 


See the Hump 


Phil Lighte asks for an explanation of 
the “humps” in a pair of diagrams re- 
produced in the issue of Mar. 5. 

It is evident that these humps are not 
true representations of a change in pres- 
sure inside the engine cylinder and I 
believe that they are due to lost motion 
in the indicator. The only part of the 
instrument influenced by the change of 
excess pressure from the bottom to the 
top of the indicator piston is the spring, 
which, from having been under compres- 
sion, comes under tension. The pencil, 
levers and piston simply register ithe 
humps, the lost motion being on either 
or both ends of the spring. Perhaps it 
may not be screwed up tight. ; 

Although the humps cannot be shown 
up plainly in the compression lines, on 
account of these lines being almost ver- 
tical where they pass the atmospheric 
line, the humps manifest themselves 
there to the same amount. 

The result of this lost motion is that 
the part of the diagram above the at- 
mospheric line .is raised the amount 
which the continuation of one part of the 
expansion line is above the remaining 
part. The mean effective pressure shown 
will be too high. 

That four of the diagrams taken 
showed the humps and the other not, 
points to the tightening up of the screw 
and spring without the knowledge of the . 
operator. This may possibly have resulted 
from the swinging of the pencil arm 
back and forth toward the drum, while 
taking the diagrams, which sometimes 
drags along the cap, to which the top 
part of the spring is fastened. This 
will increase or reduce the lost motion 
in a loose spring, according to the direc- 
tion in which the cap turns. 

RULOF KLEIN. 

New York City. 
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address of the inquirer. 
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Inquiries General Interest 


Questions are not answered unless accompanied by the name and 
This page is for you when stuck—use it 
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Watts Required for a Car to 
Ascend a Grade 


If a trolley car weighs 8 tons, the 
passengers 2 tons, and the efficiency of 
the motors is 75 per cent., how many 
watts are supplied to the motors when 
the car is propelled up a 7 per cent. 
grade at a speed of 12 miles an hour? 

G. O. 
The total weight of the car and its 
load is 
8 + 2 = 10 tons 
and the distance traveled per minute is 
12 X 5280 
60 
A 7 per cent. grade means a vertical 
rise of 7 ft. in every hundred traveled; 
therefore the vertical rise in feet per 
minute would be 
1056 x 0.07 = 73.92 


The foot-pounds of work done per min- 
ute by the motors would be 
20,000 x 73.92 = 1,478,400 
and as 1 hp. equals 33,000 ft.-lb. per 
minute, the horsepower developed by the 
motors would be 
1,478,400 
33,000 
The watts output of the motors would be 
44.8 x 746 = 33,4208 
As the efficiency of the motors is 75 
per cent. their intake would be 
33,420.8 
0.75 
Assuming the tractive force to be 25 Ib. 
per ton, the foot-pounds of work done 
per minute by the motors if running on 
the level road would be 
1056 x 250 = 264,000 
and the watts delivered 
264,000 X 746 
33,000 X 0.75 
The total power required for the car t 
ascend the grade would be, therefore, 
44,561 + 7957 = 52,518 watis 
or 52.52 kw. 


= 1056 jt. 


= 44.8 


= 44,561 watts 


Specific Gravity 


How is the specific gravity of a solid 
determined ? 
C. L. A. 
The specific gravity of a substance is 
its weight compared with an equal bulk 
of pure water. A solid immersed in a 
‘luid will displace exactly its own vol- 


ume, and the loss of weight of a body 
equals the weight of the fluid which it 
displaces. For example, a solid weighed 
in air was 60 oz. when suspended from 
the scale beam and when weighed in a 
vessel of water it was only 50 oz. There- 
fore, the weight of an equal bulk of water 
was 
60 — 50 = 10 oz. 


and the solid would be = = 6 times 


heavier than water. 


Changing Direction of Rotation 
of Engine with Shaft Governor 


How can the direction of rotation of 
an engine with a shaft gavernor be 
changed ? 

W. C. C. 

Change the position of the eccentric 
and all the governor parts. The pivoted 
ends of the levers should always lead 
and the weights follow. Engine manufac- 
turers usually have extra bosses cast on 
the proper flywheel arm, and sometimes 
drilled to facilitate such a change when 
desired. 


Steam per Horsepower per Hour 


What is the rule to find the steam con- 

sumption per horsepower per hour? 
B. BD. 

The only way to find out how much 
steam an engine is using per horsepower 
per hour is to measure both the power 
and the steam. The power can be meas- 
ured with a prony brake or an indicator, 
and the steam by measuring or weighing 
the feed water if the boiler supplies 
nothing but the engine. The amount of 
steam can also be found by condensing 
and weighing it as it leaves the engine. 


Starting Up a Condensing 
Engine 
When starting up a condensing engine 
with a jet condenser, should the in- 
jection valve be opened before or after 
starting the engine? 
M. V. 1. 
The injection valve should be opened 
after the engine has been warmed up, 
and the engine should be started im- 
mediately after the valve has been 
opened. When shutting down, close the 
throttle first, and when the speed of 
the engine has been materially reduced, 
close the injection vaive. 


Thickness of Cylinder Walls 


What is the rule for the thickness of 

the cylinder walls of an engine? 
F. W. K. 

Multiply the initia) pressure in the 
cylinder by the cylinder diameter, divide 
the result by 4000, and add 0.06 to the 
quotient. Example: Initial pressure = 
95 lb. Cylinder diameter = 20 in. 

95 X 20 


“—_ + 0.6 = 1.075 in. 


_ for the wall thickness. 


Three-phase Motor on a Two- 
phase Circuit 


Will a three-phase motor run on a 

two-phase circuit? 
D. E. W. 

Yes; but not satisfactorily, because the 
rotating magnetic field would be unsym- 
metrical and one of the phases would 
be nonoperative. The motor would have 
less than two-thirds of the capacity that 
it would have on a three-phase circuit. 
If delta-wound, one of the legs of the 
winding would have to be disconnected 
from the others. 


Liquid Aur 


Can liquid air be frozen? 
No. Prof. Dewar found when the tem- 
. perature of liquid air was reduced to 
— 346 deg. F. it became apparently solid 
or frozen. But when the solid mass was 


placed in a strong magnetic field, the 


oxygen was drawn out toward the poles 
of the magnet in a liquid form, show- 
ing that nitrogen may be frozen at —346 
deg. F. The temperature at which liquid 
oxygen freezes has not yet been deter- 
mined. 


Compressing Oxygen 


Can oxygen be compressed in an or- 
dinary air compressor to a pressure of 
1500 Ib. ? 

P. G. 

An ordinary air compressor will not 
do because the oxygen attacks the cast 
iron, and noncorrosive metal must be 
used. Also oxygen may form a dangerous 
explosive mixturé with lubricants. Spe- 
cial machines are built which will suc- 
cessfully compress oxygen to 4000 Ib. 
per square inch. 
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Since its first convention in 1889, the 
American Boiler Manufacturers’ Associa- 
tion has striven for uniform boiler speci- 
fications. The first move was directed 
chiefly toward the material used, and it 
was largely through the efforts of this 
association that steel was substituted for 
iron in boiler construction at that 
time. 

Later the association directed its at- 
tention toward construction and work- 
manship. A committee met at Atlantic 
City in the summer of 1898 and for- 
mulated rules covering in a practical and 
general manner all the important details 
of material and workmanship in boiler 
construction. These rules were officially 
adopted at the annual convention of the 
association at St. Louis in the fall of that 
year. 

Subsequently, the association tried to 
have the use of these rules made im- 
perative in a number of states, but in 
every case legislative action proved futile, 
and it was then decided that more could 
be gained by instituting an educational 
campaign, with the hope that legislative 
action would follow. 

Two of the states, Massachusetts and 
Ohio, have already adopted laws along 
the lines laid down, and at the 1909 
session of the American Boiler Manufac- 
turers’ Association a general indorsement 
of the Massachusetts rules was passed, 
subject to such improvements and amend- 
ments as the association deemed nec- 
essary. 

At the convention in Boston last year 
a request was made of those members 
living in Massachusetts to make sugges- 
tions for such modifications as their ex- 
perience would seem to warrant. A com- 
mittee was appointed and after careful 
consideration it made a number of recom- 
mendations for changes in the present 
Massachusetts boiler rules. 

It was recommended that part 2, sec- 
tion 1, be changed so as to make the 
allowable pressure, 15 lb. instead of 25 
Ib. per square inch, on a boiler con- 
structed wholly of cast iron, such boil- 
ers to be used only for heating purposes; 
that heating boilers built entirely of 
steel have a pressure not exceeding 25 
lb. per square inch. 

Paragraph 7, section 1, of the Massa- 
chusetts rules states that the lowest fac- 
tors of safety used for boilers the shells 
or drums of which are exposed to the 
products of combustion and the longi- 
tudinal joints of which are of lap-riveted 
construction, shall be, for boilers not 
over 10 years old, 5; over 10 and not 
over 15 years old, 5.5; over 15 and not 
over 20 years old, 5.75; 6 for boilers 
over 20 years old; and 5 for boilers the 
longitudinal joints of which are of lap- 
riveted construction and the shells or 
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Recommendations by the 
committee on uniform boiler 
specifications of the American 
Boiler Manufacturers’ Associa- 


tion, for changes in the Massa- 


chusetts boiler laws. 


drums of which are not exposed to the 
products of combustion. 

The committee objects to this and 
recommends that it be changed, holding 
that the factor of safety should be based 
upon the actual physical condition of the 
boiler at the time of inspection rather 
than upon its age. 

It also disagrees with the general pro- 
hibition of cast-iron seats. for safety 
valves, as stated in section 8, holding that 
the universal satisfactory experience on 
the navigable waters of the Mississippi 
valley, with lever type safety valves 
having cast-iron seats precludes this dis- 
crimination. 

Paragraph 9 now states that safety 
valves hereafter installed on boilers shall 
not exceed 5 in. in diameter and shall be 
of the direct spring-loaded type with the 
seat and bearing surface of the disk in- 


‘clined at an angle of about 45 deg. to 


the center line of the spindle; and de- 
signed with a substantial lifting device 
so that the disk can be lifted from its 
seat with the spindle, not less than one- 
eighth the diameter of the valve, when 
the pressure on the boiler is 75 per cent. 
of that at which the safety valve is set 
to blow. 

The committee disagreed with this on 
the ground that the experience of repu- 
table manufacturers of standard pop 
safety valves shows the flat seat to be 
equally safe and effective. 

Regarding paragraph 11, it claims that 
the maximum diameter of the fusible 
metal of safety plugs should not exceed 
¥% in., whereas the law now states that 
the least diameter of fusible metal shall 
not be less than % in., except for work- 
ing pressures over 175 lb., or when it is 
necessary to place a fusible plug in a 
tube, in which case the least diameter 
of fusible metal shall not be less than 
% in. 

Section 6, paragraphs 1 to 3, of the 
present Massachusetts rules, relating to 
the hydrostatic pressure test, states that 
when a boiler is tested, the maximum 
pressure applied shall not exceed 1% 
times the maximum allowable working 
pressure, except that twice the maximum 
allowable working pressure may be ap- 
plied on boilers permitted to carry not 
over 25 lb. pressure per square inch or 
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on pipe boilers. Furthermore, when mak- 
ing annual inspections on boilers co.a- 
structed wholly of cast iron or on pipe 
boilers a hydrostatic pressure test of 
not less than 1% times and not more 
than twice the maximum allowable work- 
ing pressure shall be applied; also, the 
boiler inspector, after applying the hydro- 
static pressure test, shall thoroughly ex- 
amine every accessible part of the boiler, 
both internal and external. 

The committee recommends that this 
be changed to conform to the American 
boiler specifications, section 30, which 
prescribes that the hydrostatic test be 
made on completed boilers built strictly 
according to these specifications, is never 
to exceed the working pressure by more 
than one-third of itself, and this excess 
shall be limited to 100 lb. per square 
inch; the water used for testing to have 
a temperature of at least 125 deg. F. 

In place of paragraphs 1 to 3, section 
1, part 3, of the Massachusetts rules, 
covering the chemical and physical prop- 
erties of metal to be used, it is recom- 
mended that paragraphs 1 to 3 of the 
Uniform. American Boiler Specifications 
be substituted; these are as follows: 

1. CAST TRON—Should be of soft, gray 
texture and high degree of ductility. To 
be used only for hand-hole plates, crabs, 
yokes, etc., and manheads. It is a dan- 
gerous metal to be used in mud drums, 
legs, necks, headers, manhole rings or 
any part of a boiler subject to tensile 


strains; its use is prohibited for such 
parts. 

2. STEEL—Homogeneous steel made 
by the openhearth or crucible processes, 
and having the following qualities, is to 
be used in all boilers: 


Tensile strength, 
pounds 
Flange or boiler steel...55,000 to 65,000 


“When it is stipulated that the plates 
are to be flanged, the physical proper- 
ties shall be the same as required for 
firebox steel.” 


Tensile strength 


pounds 
Firebox 52,000 to 62,000 
Bixtra sort steel........ 45,000 to 55,000 
Elongation 
in 8 in., 
per cent 
Flange or boiler steel........... 25 
26 
Extra soft steel 28 


Elastic limit to be not less than one- 
half of the ultimate tensile strength. 


Chemical require- 


ments 
Sulphur, Phosphorus, 
per cent. per cent. 
Flange or boiler steel. 0.03 0.04 
Pirevox steel 0.0 0.04 
Extra soft steel....... 0.03 0.04 


For all plates the elastic limit to be at 
least one-half the ultimate strength; 
percentage of manganese and carbon left 
to the judgment of the steel maker. 

Test section to be 8 in. long, planed or 
milled edges; its cross-sectional area not 
less than one-half of one square inch, nor 
width less than the thickness of the 
plate. 
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BENDING TEST—Steel up to ¥% in. 
thickness must stand bending double and 
being hammered down on itself; above 
that thickness it must bend round a 
mandrel of diameter of 1% times the 
thickness of plate down to 180 deg. All 
without showing signs of distress. 

Bending test piece to be in length not 
less than 16 times thickness of plate, and 
rough, shear edges milled or filed off. 
Such pieces to be cut both lengthwise 
and crosswise of the plate. 

All tests to be made at the steel mill. 
Three pulling tests and three bending 
tests to be made from each heat. If one 
fails the manufacturer may furnish and 
test a fourth piece, but if two fail the 
entire heat to be rejected. 

Certified copies of tests to be furnished 
each member of the American Boiler 
Manufacturers’ Association from heats 
from which his plates are made. 

3. RIVETS to be of good charcoal iron, 
or of a soft, mild steel, having the same 
physical and chemical properties as the 
firebox plates, and must test hot and 
eold by driving down on an anvil with 
the head in a die; by nicking and bend- 
ing, by bending back on themselves cold, 
without developing cracks or flaws. 


For paragraph 16 of the same section 
of the Massachusetts rules it is recom- 
mended that the table of allowances for 
overweight on plates be omitted and the 
following rule substituted: Plates will be 
considered up to gage if measuring not 
over 0.01 in. less than the specified gage 
The committee holds that the paragraphs 
1 to 3 of section 2, part 3, relating to the 
material used in the shell plates, heads 
and rivets, should be annulled and that 
the qualities ascertained by actual tests 
should be conclusive as defining the ma- 
terial to be employed instead of such 
indefinite designations as “flange,” “fire- 
box,” or “extra soft” steel, which are 
the terms at present specified. 

Paragraph 7 of the same section now 
states that mud drums of water-tube 
boilers shall be of wrought or cast steel 
when the working pressure exceeds 160 
Ib. per square inch. It is recommended 
that this be amended by prohibiting the 
use of cast iron for mud drums. 

The committee recommends that sec- 
tion 3, paragraph 2, of the present rules 
providing that the stamp (Massachusetts 
Standard) shall be affixed by the in- 
spector, etc., should not be construed to 
compe! the manufacturer to stop or re- 
tard work in process or prior to com- 
Pletior. on account of the temporary ab- 
Sence cf the inspector. 

It is further held that paragraph 6, 
Section 4, “hich limits boilers. of lap- 
riveted cons: ‘uction to 100 Ib. per square 
inch and to a diameter not exceeding 36 
in., is not warranted by the experience 
of reputable boiler manufacturers. Lap- 
riveted boilers 48 in. in diameter have 
been and are in successful use on the 
Mississippi River. 

Also, it is suggested that paragraph 
10, section 4, which provides that the 
‘hickness of plates in a shell or drum 
shail be of the same gage, should be 
modified so that a manufacturer while 
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using plates of sufficient gage under 
these rules may employ them with other 
plates of a somewhat thicker gage which 
he happens to have in stock. 

In paragraph 16, which deals with 
bumped heads, it was found that there 
has been considerable misunderstanding 
in regard to which is a convex head and 
which is a concave head. It is suggested 
that these heads be designated as “ex- 
ternally convex” and “externally con- 
cave.” Furthermore, it is suggested that 
0.8 be substituted for 0.6 as the con- 
stant in the formula for the minimum 
thickness of an externally concave head. 


RXFS.XP 
~ 0.6 (T.S.) 


in which R is one-half the radius to 
which the head is bumped; F.S. is the 
factor of safety; P the working pressure; 
T.S. the tensile strength as stamped by 
the manufacturer, and ¢ is the thickness 
of the head in inches. 

To avoid misunderstanding it is recom- 
mended that paragraphs 17 and 18 be 
combined as one so that it may be thor- 
oughly understood that the convex or 
concave head, which has a manhole, 
shall have an increased thickness of % 
in. and a turned-in flange of a depth not 
less than three times the thickness of 
the head. 

As to paragraph 19 it is held that the 
word “flat” should be omitted so that the 
minimum thickness of plates in all stayed 
surfaces shall be ¥s in. 

The committee would so amend para- 
graph 21 that an increased pitch of not 
over 1% in. be allowed in the staybolt 
adjacent to the furnace door or handhole 
opening, but in one direction only. _ 

In paragraph 23, relating to staybolts, 
it is recommended that for small heating 
boilers limited to 25 lb. and under, no 
staybolts be required. Also, in paragraph 
25, to avoid misunderstanding, it is sug- 
gested that the language be so amended 
that the pitch of staybolts shall be meas- 
ured on the inside of the furnace. 

For paragraph 32, it is contended that 
the stays specified on each side of the 
manhole in horizontal return-tubular boil- 
ers should not be required to pass 
through the front head because of the 
difficulty in keeping these joints tight; 
and that other equally strong means of 
staying may be adopted. 

The committee believed that para- 
graphs 40 and 41 relating to cast-iron 
nozzles and flanges should be placed in 
harmony with the present manufac- 
turers’ standard. 

Paragraph 43 states that rivet holes, 
except for attaching stays or angle bars 
to heads, shall be drilled full size with 
the plates, butt straps and heads bolted 
in position; or they may be punched not 
to exceed % in. less than full size for 
plates over + in. in thickness, and %& 
in. less than full size for plates not ex- 
ceeding +; in. in thickness, and then 


.it clear that two valves are required to 
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drilled or reamed to full size with the 
plates and heads bolted in position. The 
committee believes this should be 
amended so as not to apply to holes in 
the fittings. 

It is recommended that paragraph 45 
be eliminated, because it cannot be com- 
plied with in the case of rivets driven 
by air tools or by hand, which must al- 
ways be employed where hydraulic rivet- 
ers cannot reach them; and a rule should 
not discriminate against smaller boiler 
shops unable to use hydraulic riveters. 

It is suggested that paragraph 48 be 
amended by omitting everything after the 
word “chamfered,” so that it shall read: 
“The edges of tube holes shall be 
chamfered.” 

In paragraph 49, the word “carefully” 
is believed to be better than “sub- 
stantially”; the rule will then read: “A 
fire-tube boiler shall have the ends of the 
tubes carefully beaded.” 

It is held that paragraph 53 should be 
amended to allow the use of pressed- 
steel and wrought-iron nozzles in addi- 
tion to those specified. 

The word “oval” is suggested instead 
of “elliptical” in designating the shape 
of the manhole opening, paragraph 54. 

Paragraph 59, to be amended to per- 
mit the use of cast-iron manhole plates 
which are universally used in the boilers 
in the Middle West. 
~An amendment is suggested for para- 
graphs 60 and 61 so as to make it op-_ 
tional whether a manhole or a handhole 
shall be used in the front head of hori- 
zontal tubular boilers. 

The committee recommends that para- 
graph 62 be eliminated, because it is a 
very difficult and precarious thing to keep 
a handhole in good order in the rear 
head of a horizontal tubular béiler below 
the tubes. 

The requirement of a handhole near 
the throat sheet of a horizontal tubular 
boiler should be eliminated by striking 
out the words “also where possible one 
near the throat sheet,” paragraph 63. 

In paragraph 65, that 34-in. be sub- 
stituted for the 1-in. pipe size. 

Paragraphs 67, 68 and 69, which 
definitely prescribe the hanging or sup- 
port of large tubular boilers, should be 
eliminated and manufacturers permitted 
to follow their present practice which has 
been proved safe. 

It is recommended that paragraph 70 
be struck out, and paragraph 31 of the 
Uniform American Boiler Sptcifications 
be substituted. 

Section 5, paragraph 3, should be 
changed from 2 in. to 3 in. 

Paragraph 5 is sometimes misunder- 
stood, and should be rewritten to make 


be placed on any individual steam pipe 
leading from a boiler to a steam main 
or to another boiler, in the interest. of 
the safety of any man entering the boiler 
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while the other boiler or boilers are in 
service. 

The committee believes that 100 Ib. 
should be substituted for 135 lb. in para- 
graph 18. 

Regarding paragraph 23, it is suggested 
that the words “except such portion of 
the piping as is exposed to the gases of 
combustion” be added. 

The committee believes that paragraph 
31, relating to the support of boilers, 
should be placed under section 1, part 
2, referring to cast-iron boilers. 

That in paragraph 3, of section 6, the 
sentences (a) and (b) be cut out, as 
they discriminate against 
joints which are in satisfactory use in 
thousands of boilers in the Middle West. 
Also that sentences (d) and (e) be 
eliminated, and that the factor of. safety 
be based on actual conditions of the 
boilers instead of their age. 

It is further recommended that the 
last sentence covering the hydrostatic- 
pressure test ehould be struck out and 
that paragraph 30 of the Uniform Ameri- 
can Boiler Specifications be substituted. 


Acme System of Controlled 
Combustion 


The Acme system of controlled com- 
bustion is designed to maintain a highly 
heated zone for the union of the liberated 
gases with a proper amount of oxygen, 
to retain the gases of combustion in con- 
tact with the heating surface of the boiler 
' the greatest possible time, and to confine 
the variability of load service to a part 


lap-riveted 
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of the boiler plant. Details of the system 
are shown in Fig. 1. 

The plant consists of an engine-driven 
blower outfit, the speed of which is con- 
trolled by the variation of steam pres- 
sure in the boilers, and the fan delivers 
air at any desired pressure to the ashpit 
of the furnace. A means is also adopted 
for adjusting the relative air supply and 
outflow of waste gases so as to obtain 
a determined rate of combustion while 
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the boilers. Fach boiler of the con- 
stant group is operated under such fixed 
conditions of combustion as may be best 
suited to its particular requirement. The 
remaining or fluctuating portion of the 
lead demand is supplied from a further 
number of boilers which are variably op- 
erated for this purpose. In this manner 
a major portion of the total vaporization. 
requirement of the plant is supplied from 
an appropriate number of boiler units, 
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maintaining practically atmospheric pres- 
sure in the combustion chamber. This 
arrangement also prevents the influx of 
cold air at the furnace doors during the 
firing period, or through cracks in the 
setting. 

The Acme system of controlled com- 
bustion accomplishes an economy in the 
operation of the steam plant by supply- 
ing the greater portion of the entire load 
demand of the plant from a number of 


operated under conditions approaching as 
closely as possible to maximum efficiency. 
The losses, therefore, attendant upon the 
regulation of combustion to meet fluctua- 
tions in the load are confined to a com- 
paratively smaller number of variably 
operated units and are correspondingly 
reduced. 

The regulation of the boilers which 
serve as the constant supply units is 
obtained by introducing a constant de- 
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livery of forced air into the ashpit and 
adjusting the stack dampers so that the 
approximate atmospheric furnace pres- 
sure is normally maintained. 

The regulation of the variable supply 
units is accomplished by varying the 
amount of forced draft admitted to their 
ashpits, the stack dampers of such vari- 
able units remaining in a fixed posi- 
tion of adjustment which is suited to 
their normal or average requirement. The 
air duct to the ashpit is shown in Fig. 2. 
In the event of a change in load exceed- 
ing the limits of range served by the 


variable units, a general regulation of. 


the constant supply units to meet the 
emergency is provided, the general regu- 
lation being effected by varying the force 
of the draft by retarding or accelerating 
the speed of the blower. 

The several boilers are supplied with 
gearing interconnecting their respective 
stack and ashpit dampers so that by the 
operation of a single lever, both dampers 
may be simultaneously operated. The 
interconnecting gearing is supplied with 
an adjustable connection between the 
dampers whereby the relative positions 
of the two may be shifted as desired, 
and their simultaneous operation effected 
accordingly; so that with a normal or 
predetermined delivery of forced air, the 
operation of each unit will approach as 
closely as possible its maximum effi- 
ciency, which condition may be deter- 
mined by actual test. The rate of com- 
bustion in such units will be practically 
constant, and variations in such operation 
when produced by the manipulation of 
the damper operating handle will main- 
tain the same furnace pressure. 

The range of the control of the vari- 
able units is fixed so as to include all 
such normal fluctuations of the load as 
occur during usual or ordinary condi- 
tions. A range of 5 lb., with an adequate 
number of variable units, is ordinarily 
sufficient to accommodate usual running 
fluctuations, but such range may be ad- 
justed according to the judgment of the 
operator. The valve controlling the gen- 
eral regulation is set to respond only to 
changes in steam pressure exceeding the 
range served by the variable units, and 
when thus called into operation regulates 


the supply of forced draft to the ashpit. - 


The determination of the relative num- 
bers of constant and variable-supply 
units for any given steam plant will de- 
pend upon the ordinary conditions of 
running. The constant-supply units will 
preferably be sufficient in number to 
carry the maximum constant portion of 
the load, while the variable units will be 
sufficient to perform the balance within 
reasonable limits of control. On oc- 
casions, when the capacity of the plant 
is desired to be materially or permanent- 
ly changed or the range of normal fluctua- 
tions is increased or diminished, it will 
be necessary to alter the relative num- 
bers of constant and variable units. 
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A steam-controlling valve is placed at 
one end of the battery and operates a 
shaft running to the rear of the boil- 
ers, having an adjustable connection to 
each of the dampers in the uptake. This 
valve is set to close at about 5 Ib. above 
the normal steam pressure and is so 
adjusted that a desired pressure in the 
combustion chamber may be readily ob- 
tained. 

A second valve is placed on the other 
end of the battery with a shaft travers- 
ing the first one and means of connec- 
tion with any of the individual dampers. 
This valve is set at normal steam pres- 
sure and regulates the draft on the con- 
trol boiler or boilers. 
ment is arranged so that each damper 
may be closed by hand during the pro- 
cess of cleaning, or when putting a boiler 
eut of commission. 

This system is manufactured by the 
Acme Furnace Equipment Co., 39 Cort- 
landt St., New York City. 


Ziermore Pressure Regulator 


The improved Ziermore pressure regu- 
lator is illustrated herewith. All parts are 
made of bronze with the exception of 
the diaphragms which are of silver 
and german silver. The connecting fit- 
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ZIERMORE PRESSURE REGULATOR 


tings are made male and female and 
form a part of the diaphragm. Due to 
this construction it is possible to build 
as long a battery of multiple diaphragms 
as is desired to suit the throw of the 
valve, and also to add to or take from 
a diaphragm from the battery. 

The lower end of the battery of dia- 
phragms is anchored to the thréaded lug 
of the yoke, but the upper end is free 
to move with the pressure on the in- 
side of the diaphragms. To the upper 
end of the diaphragms is attached a 


A simple attach- * 
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bronze plate to serve as a spring sup- 
port, a shoulder for the diaphragm and 
an anchorage for the valve rod. 

The valve rod passes through the bat- 
tery without friction. The upper end of 
the rod is anchored to the movable end 
and the lower end of the rod to the valve 
disk, thus causing it to move toward or 
away from its seats as the battery in- 
flates or deflates with any change of 
pressure within them. 

The spring tension is set against the 
top of the battery of diaphragms by 
means of the adjusting screw and the 
reduced pressure is thus produced and 
controlled. 

The fluid passes through the regulator 
as is indicated by the arrow. The low 
pressure only has access to the battery 
of diaphragms and enters them from 
the low-pressure side of the regulator, 
through the same port which the valve 
rod enters. 

Any change of the low pressure will 
cause the battery diaphragms to move, 
and the valve disk must move exactly 
the same distance. 

The regulator may be placed in service 
in any position without interfering with 
its sensitive action. It is suitable for 
controlling steam, gas, air, water, oil and 
many kinds of acids. Wire-drawing is 
almost eliminated, and chattering is en- 
tirely unknown, it is claimed. This regu- 
lator is manufactured by the Ziermore 
Regulator Co., Johnsonburg, Penn. 


Tubes Blow Out 


Two tubes of a boiler in the Fox Co. 
paper mill at Cincinnati, Ohio, blew out 
on Mar. 3 and fatally scalded two men. 
It is alleged by State Inspector Huddles- 
ton in his testimony before the coroner 
that the boilers in the mill were not prop- 
erly cared for and that proper safety pre- 
cautions were not provided for the em- 
ployees’ safety. The boiler was said to 
be carrying 75 lb. pressure, about one- 
half the regular working pressure. A tube 
blew out of the same boiler on Feb. 29 
and caused some damage. 


The Uptodateness of Siam 


John Barrett, director of the Bureau 
of American Republics, was once minis- 
ter to Bangkok, Siam, where he had a 
chance to observe the Siamese method of 
doing business. 

Shortly after the electric-light plant 
was installed, complaints were some- 
times received from dissatisfied consum- 
ers, and the manager sent out the follow- 
ing on a post card: 

Sir—For the case that your electric 
light should fail, we beg to send you 
with this a return post card, which 
please send us at once when you find 
your light out. The company will then 
be most happy to send you another post 


ecard. Yours truly, Manager Siam Elec- 
tricity, Limited. 
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As an evidence of Oriental belief in 
Occidental methods of public utility, the 
foregoing letter is a fair sample. But, 
taken literally, its offer to forward a 
second card to the subscriber leaves one 
in the dark as to the quality of the light 
service provided by the Siam Limited. 


Saves Money on Lights 


It is estimated by Henry Berg, chief 
engineer of the Orange, N. J., municipal 
lighting plant, that the city has saved 
$10,000 in the first year of the plant’s 
operation. It would have paid the Public 
Service Electric Co. at the rate of $85 a 
lamp, whereas it cost $60 a lamp under 
municipal operation. 

The net cost of operation was $17,- 
997.12. The city has 369 arc lamps and 
156 tungsten lamps, an equivalent of 408 
arc lamps. Thus the cost of operation 
and maintenance, distributed among that 
number of lamps would be $44.11. In- 
terest, sinking fund, and depreciation ac- 
counts would bring the charge per lamp 
up to $60. 


Oil Mill Superintendents’ 
Convention 


On June 12 to 14, the National Oil 
Mill Superintendents’ Association will 
hold its annual convention at Memphis, 
Tenn. There will be a large exhibit of 
trade supplies, and cotton-oil and other 
mill machinery. 

Low railroad and hotel rates will be 
made for the delegates and friends and 
intending exhibitors can obtain full in- 
formation by writing to F. M. Smith, of 
the Oriental Oil Co., Dallas, Tex. 

The Oil Mill Machinery Manufacturers 
and the Supplymen’s associations will 


meet in Memphis at the same time. 
a 


NEW PUBLICATIONS 


THERMODYNAMICS OF THE STEAM 
TURBINE. By C. H. Peabody. Pub- 
lished by John Wiley & Sons, New 
York. Cloth; 282 pages, 9x5% in. 
Price, $3, net. 


The author’s preface states that this 
is an attempt at a systematic treatment 
of the thermodynamics of the steam tur- 
bine for students in technical schools. 
The author’s ability is sufficiently well 
known to make it easy to comprehend the 
degree of success with which the “at- 
tempt” has met. 

Constructive details are considered so 
far as they are necessary for a proper 
understanding of the thermodynamic 
computations or as they are related to 
such computations. The methods in gen- 
eral are those accepted by steam-tur- 
bine designers, but certain methods have 
been devised by the author either to 
make them more complete or to pro- 
vide more rapid and precise determin- 
ations of conditions and proportions. 
A 13-page introductory chapter deals 
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briefly with definitions, standards and 
units and is included for the convenience 
of reference and to avoid ambiguity. 

Successive chapters deal with steam 
nozzles; jets and vanes; simple impulse 
turbines; pressure compounding; veloc- 
ity compounding; pressure and velocity 
compounding; reaction turbines; acces- 
sories; effect of conditions, and marine 
steam turbines. 


GAS ENGINES. By W. J. Marshall and 
H. Riall Sankey. Published by D. 
Van Nostrand Co., New York. Cloth; 
280 pages, 5%x8 in.; 127 
tions. Price, $2 


The avowed purpose of this work is to 
inform those who, “being either purchas- 
ers or users of gas engines, wish to know 
the principles underlying their design 
and construction, the methods of diagnos- 
ing defects when they occur, and the 
steps to be taken to remedy such de- 
fects.” This purpose is well executed in 
general, although some errors and arbi- 
trary statements have crept in which are 
more unfortunate, in view of the chosen 
audience, than they would be in a college 
textbook or a reference book. On page 
2 it is stated that the density of water 
is maximum between 62 and 63 deg. F. 
On page 3 and elsewhere, absolute zero 
is put at 461 deg. F. and 273 deg. C., 
which values are inconsistent with each 
other. On page 4, Boyle’s law is incor- 
rectly stated, the word “inversely” hav- 
ing been omitted after the word “varies” 
in the fourth line. On page 19 the re- 
lease temperature is put at 1400 deg. F., 
which is rather excessive. On page 20 
an engine showing 30 per cent. indicated 
heat efficiency is classed as a “bad en- 
gine” and a “good engine” is accredited 
with an efficiency of 40 per cent. We 
should be glad to see an internal-com- 
bustion engine, outside the Diesel class, 
showing in everyday service even the 
“bad” efficiency cited. On page 24 the 
average low heat value of pressure 
(bituminous) producer gas is put at 155 
B.t.u. per cubic foot, that of suction pro- 
ducer gas (anthracite) at 146 and that 
ef suction producer coke gas at 135 
B.t.u. On page 81, the primary wiper- 
cam levers are drawn upside down, as 
regards the common practice. On page 
95, the deflector is of about twice the 
normal proportions and located in the 
center of the piston face, which is never 
true in practice. 

Chapters II to VI of the book are com- 
mendable, but the first chapter and the 
last seven, dealing successively with ele- 
mentary principles, cooling, ignition, en- 
gine operation, installation, testing, gov- 
erning and gas production, measure up 
to the most exacting requirements, al- 
ways keeping in mind the prefatory state- 
ment as to the selected scope. The vari- 
ous subjects are explained in simple, di- 
rect phraseology, devoid of unnecessary 
and bombastic word exercise; the expo- 
Sition of principles is sound and thor- 


illustra- 


Vol. 35, No. 14 


oughly intelligible; the selection of ex- 
amples from practice is judicious, and 
there is a conspicuous absence of that 
abomination, padding from _ builders’ 
catalogs, which characterizes the work 
of so many “authors” who undertake to 
present engineering practice on paper. 
The book has a field of its own, lying 
between that of the very elementary 
type written for engine runners and that 
of the strictly scientific college textbook, 
and we heartily commend it to that field. 


HANDBOOK ON THE GAS ENGINE. By 
Herman Hiider. Translated from the 
German and edited by W. M. Hus- 
kisson. Published by McGraw-Hill 
Book Co., New York. Cloth; 330 
pp., 6%x9 in.; numerous illustrations 
and tables. Price, $5. 


This is the first comprehensive refer- 
ence book relating to gas engines that 
has appeared in English. (The reviewer 
does not overlook Diederich’s transla- 
tion of Giildner’s monumental work, but 
regards that as very much more than a 
reference book.) It is well arranged and 
the treatment is for the most part com- 
mendable. The definition of the word 
“cycle” on the first page is childishly 
wrong, but as the hook is intended for 
the use of trained engineers that will 
do no harm. On page 2, however, is a 
statement which the translator should 
have edited heroically: “Single-acting 
two-[stroke-]cycle engines are seldom 
used and will not be considered in this 
book.” 

Chapter I is also weak in that it 
contains elementary comparisons with 
steam-engine operation which are inap- 
propriate in a book of this class. This 
occurs also in other parts of the book, 
and there are many instances of dogma- 
tism and narrow consideration through- 
out it. One of the most conspicuous of 
the latter kind is the presentation on 
page 19 of the ratio of actual to maxi- 
mum possible explosions per minute, 
represented by the symbol €. This ap- 
plies only to hit-and-miss engines and 
should not be put forward as a general 
fundamental. 

An instance of dogmatism is the state- 
ment on page 125 that trunk pistons 
without water cooling are almost invari- 
ably adopted for engines up to 120 hp. 
The inference, of course, is that all en- 
gines of 125 hp. must have water-cooled 
pistons. There are many engines in this 
country developing much more than that 
power with uncooled trunk pis‘ons. 

Exhaustive discussions of the design 
of flywheels, crankshafts and pistons are 
given in Chapter VII, but the reviewer 
is unable to find any data that would 
be of service in working out the simplest 
flyball governor, to say nothing of the 
Hartung and Jahns types and the still 
more complex flywheel type. 

Chapters V and VI present excellent 
discussions, though somewhat verbose 
and rather empirical in spots, of turning 
moments and of the forces acting on the 
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main bearings and the reciprocating 
parts. The tone is much like that of a 
pompous and prolix college professor de- 
livering a lecture. This verbosity char- 
acterizes almost the entire book and mars 
an otherwise praiseworthy effort, besides 
wasting much paper and ink. Flights of 
scientific oratory are out of place in an 
engineer’s reference book. 

Nevertheless, this book contains a vast 
amount of useful data not to be found 
in any other English publication (al- 
ways excepting Giildner), and the au- 
thor may easily be forgiven his fond- 
ness for circumlocution. 


MACHINE DRAWING AND SKETCH- 
ING FOR BEGINNERS. By J. H. 
Robson. Published by D. Van Nos- 
trand Co., New York. Size, 5x8 in.; 
191 pp.; numerous illustrations and 
tables. Price, $2, net. 


This book is intended for beginners 
and engineers desirous of taking up me- 
chanical drawing without the aid of an 


instructor. 


The book contains a chapter briefly 
describing the materials used in «machine 
construction, another on work-shop prac- 
tice and appliances, and still another is 
devoted to questions and answers taken 
mostly from examination papers. 

The author has endeavored to assist 
the student in acquiring a knowledge of 
machine details by providing illustrations 
of various objects, many of them be- 
ing fully dimensioned. 

The book is particularly valuable to 
the engineer or student, with a practical 
knowledge of mechanics, who is desirous 
of taking up the study of machine con- 


MECHANICAL WORLD YEAR BOOK 
FOR 1912. Published by Emmott & 
Co., Manchester, Eng. Boards; 285 
text pages, 4x6 in.; 100 illustrations; 
many tables. Price, 6d. 


The twenty-fifth edition of this little 
annual contains new sections on verniers 
and micrometers, gaging cylindrical 
bores, roller bearings, helical springs and 
milling-machine work. There are also 
several new tables and the steam-turbine 
section has been expanded. The sections 
on gas engines, oil engines and gas pro- 
ducers are so limited as to be of little 
or no value for reference purposes. There 
is not even a table of engine constants, 


and some of the statements are out of 
date. 


What Scale Does to Boilers 


The interesting and comprehensive 
compilation of data on the care and treat- 
ment of boilers, published by the Har- 
risor Safety Boiler Works, Seventeenth 
and Clearfield Sts., Philadelphia, Penn., 
now appears in the fourth edition, with 
uptodate and amplified statistics and con- 
Siderable new engineering matter, es- 
Pecially in regard to recent theories in 
connection with the corrosion of iron by 
boiler-feed water. 
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A new chart, credited to Dr. Reut- 
linger, of Cologne, shows that boiler 
plates covered with scale may rise to 
temperatures two or three times as great 
as will clean plates transmitting heat 
at the same rate. 

The chapter on corrosion, particularly 
that section relating to the role of air 
in corrosion, in which the latest results 
of Profs. Woodbridge and Walker, of the 
Massachusetts Institute of Technology; 
Burgess, of the University of Wisconsin, 
and Heyn and Bauer, of Germany, are 
quoted, should make interesting reading 
for anyone having trouble of this kind. 
The most valuable result brought out by 
these investigations is the fact that cor- 
rosion may be wholly or almost entire- 
ly prevented by heating the water by 
spraying through an open steam bath, 
thereby driving off the air and other 
gases. Copies of this 40-page booklet 
will be sent free to those interested. 


Steam Tables for Condenser 
Work 


The ordinary steam tables leave much 
to be desired for condenser work. The 
Wheeler Condenser & Engineering Co., 
Carteret, N. J., has issued, presumably 
for gratuitous distribution, a little hand- 
book of more extended steam tables for 
pressures below that of the atmosphere; 
also including a discussion of the use 
of the mercury column, and constants 
for the correction of its indications. The 
tables were especially calculated for this 
book by Prof. Marks, and are based upon 
the more comprehensive tables of Marks 
and Davis. 

There are three separate tables, the 
first giving the properties of steam for 
each tenth of an inch of vacuum from 
29.8 in. to 24 in. and above this by even 
inches to atmospheric pressure, the vac- 
uum being referred to a 30-in. barometer. 
The second table gives the properties for 
each degree of temperature between 32 
and 212 deg., the corresponding pres- 
sures being expressed in pounds per 
square inch, inches of mercury (32 deg.) 
and inches of vacuum. The third table 
goes by even pounds from a gage pres- 
sure of zero to 200. 

It was time for somebody to do this, 
and it is appropriately done by a con- 
denser company. 


Exhaust Steam Engineering 


“Cochrane Heaters, their Use in Steam 
Power Plants for Heating and Purifying 
Water for Boiler Feed and Other Pur- 
poses,” is the title of a 144-page publica- 
tion issued by the Harrison Safety Boiler 
Works, of Philadelphia. The topics in- 
clude the choice of a system for heat- 
ing boiler-feed water; relative economics 
of electric and direct-driven auxiliaries 
vs. steam-driven auxiliaries where the 
exhaust from the latter is used for heat- 
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ing the boiler-feed water; action of 
spraying the water through a steam bath 
in driving off air and gases and thereby 
preventing corrosion as well as bringing 
about the precipitation of carbonates from 
the water; comparison of the thermal 
efficiencies of direct-acting pumps, throt- 
tling plain slide-valve engines, auto- 
matic engines, compound engines and 
steam turbines; effect upon fuel economy 
of heating boiler-feed water; steaming 
capacity of boilers; apparatus for utiliz- 
ing exhaust steam, including feed-water 
heaters, oil separators, traps, tanks and 
automatic cold-water regulators; influence 
of scale upon boiler-repair bills; heat- 
ing of feed water in condensing plants; 
utilization of exhaust steam for heating 
and drying work, and for the operation 
of low-pressure turbines; operation of 
open feed-water heaters in multiple; 
pumping of hot water; limitations of in- 
jectors; a comparison of the efficiencies 
and other characteristics of open feed- 
water heaters; analysis of the design of 
the several parts of an open feed-water 
heater; analysis of the fundamental facts 
of water softening as it affects central 
Stations, manufacturing plants, etc.; the 
metering of boiler-feed water. Besides 
the catalog natprally describes the sev- 
eral appliances manufactured by the 
company for use in connection with the 
above mentioned branches of engineer- 
ing. 

Copies of this publication will be sent 
free to owners, engineers and operators 
of steam plants and others having direct 
interest in the subjects treated. 


“Mechanical Stresses in Transmission 
Lines,” by A. Guell, has just been issued 
as Bulletin No. 54 of the engineering 
experiment station of the University of 
Illinois. Of the stresses to which lines 
of wire for the transmission of electric 
current are subjected, this bulletin dis- 
cusses the following: (1) dead weight; 
(2) wind pressure; (3) change of tem- 
perature. Approximate and exact for- 
mulas are derived for use in the calcula- 
tion of such stresses. An example given 
shows that for very long spans and 
great sags the parabola method of cal- 
culation, commonly used by engineers, 
is inadequate. Evidence is presented to 
show the superior advantage of the 
catenary method, and also that this meth- 
od is sufficiently simple and accurate to 
serve the purpose of practice. Copies of 
this bulletin may be obtained gratis upon 
application to W. F. M. Goss, director of 
the engineering experiment station, Uni- 
versity of Illinois, Urbana, III. 


PERSONAL 


A. R. Maujer, heretofore an associate 
editor of Power, attached to the main 
office in New York City, has been ap- 
pointed Western editor, with headquarters 
at the Chicago office. 
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Here’s an interesting letter from a POWER 
subscriber in Brownsville, ‘Texas—interest- 
ing because it points a moral both to adver- 
tiser and reader of advertising. 


It shows the advertiser that the reader 
nowadays wants not only to be assured that 
a device is good, but also ‘why it will pay 
him to use it.” 


It shows the reader that reading alone 
isn’t sufficient to get the utmost value out 
of the selling section— 


That when an advertiser has shown 
the way to secure greater economy the thing 
to do is to act—to investigate. 


1. The ad. of the General Electric Co. gives 
me the strongest impulse to investigate their product 
because, in the first place, it attracts my attention 
by a picture which makes a distinct impression upon 
my mind, while the reading matter conveys to me, 

’ in a brief manner, the fact that there is an instrument 
which will give correctly the amount of work each 
boiler is doing, a vital point in every steam plant. 


Further, it mentions how, by having this informa- 
f tion, many losses may be prevented and the general 
| efficiency of the boiler improved. 


In the second place it assures me that this instru- 
ment is not complicated or costly, as I might other- 
wise suppose was the case with an instrument of this 
kind. 

Lastly, it requests me to write for a bulletin, 
describing the instrument more fully. 


2. The steam trap ad. of the Geo. M. Newhall 
Co. seems to me to have the biggest educational value 
because it gives, both by illustration and description, 
a clear idea of the construction of this device and 
calls special attention to six of its strong points, and 
explains why these points are strong ones. 


It also has a further educative value by telling 
where a person can secure, free of charge, a booklet 
fully describing this trap and steam traps in general. 


3. The ad. of the General Electric Co. appeals 
to me as being the best all round ad. for the following 
reasons—first, it has a distinct, life-like picture to 
attract a person’s attention. Second, it sets forth 
a fact in the first paragraph which holds the interest 
of the reader and compels him to read further, for 
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every first-class engineer is interested in the amount 
of work each particular boiler in his plant is doing. 


Third, the ad. is printed in large clear type, is 
to the point, and is so arranged that the reader reads 
it through in a straightforward way, and has no 
inclination to pass it by, until he has read it all. 


Fourth, it gives just enough information to 
interest the engineer to the extent that he wants to 
know more of this particular instrument, and hence 
is ready to accept the invitation to send for a bulletin. 


4. I have answered the ad. of the General Elec- 
tric Co. 


Another letter which furnishes food for 
thought for both advertiser and reader is 
this one from a subscriber in Fort Morgan, 
Ala.: 


1. The Lytton trap ‘‘ad.” They mention the 
fact that their trap is installed in the Delray station 
in Detroit, under the severest of conditions, and is 
giving satisfaction. This simple statement is more 
convincing than a half dozen long drawn out reasons 
why their trap is superior to others. In reading 
descriptions of modern plants I always notice the kind 
of apparatus installed, as there always is a reason. 


2. Smooth-On “ad.” 
been reading PowER I notice where some engineer 
has been helped over a hard place by using Smooth- 
On. When the water-jacket on our gas engine cracked 
during the recent cold spell, it was perfectly natural 
for me to say, ‘‘Smooth-On will fix it.” 


3. Ambest lubricated metallic packing “ad.” 
The picture has a distinct educational value; it shows 
the construction and character of the packing; it shows 
how easy it is to pack a rod, and the method of packing. 
The arguments are iogical and easily understood. The 
offer of a free testing sample should bring the adver- 
tiser big results. 


4. I answered the Lytton and Rochester “ads.” 


It is true that it will only pay that 
manufacturer to advertise whose goods will 
help you improve conditions in your plant, 
will help you secure economical results— 


But remember that this selling section 
will help you best only if you take advan- 
tage of the investigation invitations which 
the advertisers extend to you. 


Each week since I have - 
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Old Junk in Steam Main 
By W. F. FISCHER 


Jim, the steam fitter, was called into 
a comparatively new plant one Sunday 
morning to assist the engineer in making 
some repairs to the steam piping, which 
appeared to be obstructed. The engineer 
had been experiencing trouble for some 
time with the valves in the main steam 
header, one of which he could not close. 
As the plant was shut down over Sunday 
and as there was only one spare valve 
available, this time was chosen to make 
the repairs. 

Upon removing the first valve they 
found an old piece of cloth firmly wound 
around the valve stem and otherwise 
tangled up with the interior mechanism 
of the valve. Upon removing this they 
discovered a brass button bearing the 
trademark of a weil known manufacturer 
of overalls. 

The valve stem was straightened, the 
seat reground, and the valve replaced 
in the line. Upon taking down the sec- 
end valve they found, as Jim expressed 
it, sticking in the end of the line just 
at the entrance a badly frazzled bunch 
of stewed leather which proved to be 
the remains of an old shoe, part of which 
had been torn away and was wedged 
firmly between the seat and the disk of 
the valve. 

Jim and the engineer then got their 
heads together and began to reason as 
follows: A shoe in the hand means one 
more in the steam main, and there should 
be at least one more shoe and a pair of 
overalls stowed away some place in the 
piping, provided they had not been 
chewed up by an old engine which the 
engineer remarked was a great “steam 
eater.” 

The next question was how to locate 
the junk without taking down the whole 
steam header and perhaps several of the 
branch mains. While they were debating, 
Jim spied a steam separator at the end 
of the line, with a side inlet and top 
outlet, and as this seemed to be as good 
a resting-place as any for old junk, they 
uncoupled the separator and found the 
cther old shoe and the overalls. 

Further investigation disclosed a bolt 
about 3%4 in. long, three hexagon nuts 
and a number of small pieces of iron. 
The separator was cleaned and replaced 
in the line, the new valve was installed 
and the plant was ready for operation 
the first thing in the morning. 

The old shoes and overalls were prob- 
ably hid away in the piping during erect- 
ing by some careless steam fitter who 
afterward forgot them. 


NEW EQUIPMENT 


ATLANTIC COAST STATES 


Winooski, Vt., is contemplating the 


of a municipal electric-light 
plant. 


POWER 


Plans and specifications are being pre- 
pared for additional equipment in the 
water-works plant at North Attleboro, 
Mass. William Plattner is engineer. 


The Long Island R.R. will construct a 
new power house and substation at 
Cedarhurst, N. Y. G. B. Gunn, Jamaica, 
N. Y., is superintendent of construction. 


The Jamestown Lighting & Power Co. 
will construct an electric-light plant at 
Celoron, N. Y. Frank W._ Bullock, 
Jamestown, N. Y., is superintendent. 


The Western New York Water Co., 
Buffalo, N. Y., will install new elec- 
trically driven pumps in the new pump- 
ing station which it is constructing at 
Niagara Falls. 


Two gas engines will be installed in 
the office building at 141 Fifth Ave., New 
York, N. Y. They will be used for gen- 
erating light. Charles Rody is chief 
engineer. 


Plans are being prepared by the Roch- 
ester Ry. & Light Co., Rochester, N. Y., 
for the construction of a new power 
plant. J. T. Hutchings is general man- 
ager. 


The Burden Iron Co., Troy, N. Y., will 
soon install a generating station to fur- 
nish current for motors, and are and in- 
eandescent lighting. Plans are being 
prepared by Andrew Kidd, Jr., 92 Liberty 
St., New York. 


Burlington, N. J., is considering the 
installation of an electric-light plant in 
connection with the water-works sys- 
tem. Estimated cost, $18,000. 


E. J. Brooks & Co., Newark, N. J., will 
increase the capacity of their power 
plant. A new engine will be installed. 


Cc. B. Seedenberg and H. C. Hartman 
will install an electric-light plant at 
Martinsburg, Penn. 


The Pittsburg Rys. Co., Pittsburg, 
Penn., will expend about $699,102 for 
power houses and substations. 


The Johnstown & Altoona Ry. Co., 
Johnstown, Penn., will build a new 
power plant. Plans are being prepared 
by Pierce & Barnes, 7 Water St., Bos- 
ton, Mass. 


George H. Bowman and J. E. New- 
comer, of Hagerstown, Md., contemplate 
the construction of an _ electric-power 
piant on the Antietam Creek, near 
Leitersburg, Md. 


Homer, N. Y., contemplates the in- 
stallation of a municipal electric-light 
plant. 


The Lewiston & Lake Ontario Shore 
Power Co., Niagara Falls, N. Y., is con- 
sidering the construction of a _ trans- 
former station at Lewiston, N. Y. 


A new water-works system will be 
constructed at Mount Morris, N. Y. J. A. 
Striker is village clerk. 


Chester & Fleming, Union Bank Bldg., 
Pittsburg, Penn., have prepared plans 
for the construction of a filtration plant 
at Phoenixville, Penn. 


Trenton, N. J., has decided to build a 
30,000,000-gal. filtration plant. A 
Gregory is engineer of sewers and water 
supply. 

SOUTHERN STATES 

The Highland Park Manufacturing Co., 
Charlotte, N. C., will install a 250-kw., 
2200-volt, three-phase, 60-cycle gen- 
erator. 

The Southern Power Co. will construct 
a substation at Mount Holly, N. C. Esti- 
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mated cost, $100,000. 
Charlotte, is manager. 


The R. T. Reynolds Tobacco Co., Wins- 
ton Salem, N. C., will soon install a 
1000-hp. central power station. 


Barnwell, S. C., contemplates the in- 
stallation of an electric-light plant and 
water-works system. 


The Deep Creek Lumber Co., Norfolk, 
Va., contemplates the installation of an 
electric-light and power-plant near Lake 
City, & Cc. 


The council, Florence, S. C., contem- 
plates a bond issue of $35,000 for the 
installation of an electric-light plant. 
W. J. Wilkins is chairman of board of 
public works. 


The Savannah Electric Co., Savannah 
Ga., is considering the construction of a 
new power plant, to have a capacity of 
40,000 kw., and to cost approximately 
$1,000,000. M. L. Sperry is manager. 


Bids will be received by George M. 
Robbins, chairman of trustees of city 
bonds, Titusville, Fla., until noon, May 
20, for the construction of a water- 
pumping station. . 


The Schantz Electric, Ice & Water 
Co. will construct a water-works and 
ice plant at Daytona Beach, Fla. E. L. 
Gunn is general manager. 


Cc. I. Burkholder, 


The finance committee of the city 
council of Paris, Ky., is receiving esti- 
mates as to the cost of erecting a muni- 
cipal electric-light plant. 


Cheraw, S. C., is contemplating the 
construction of a water-works system. 
Estimated cost, $47,000. 


Dothan, Ala., will soon award contract 
for the installation of an electric street- 
lighting system. 


CENTRAL STATES 


Granville, Ohio, is considering the in- 
stallation of an electric-light plant. 


The Dayton, Covington & Piqua Trace 
tion Co. will install a new 150-kw. gen- 
erator and two 150-hp. boilers in its sub- 
station at West Milton, Ohio. Thomas 
J. Brennan is general superintendent. 


Power-plant equipment will be re- 
quired for the four-story warehouse to 
be erected for J. Neal at Seventy-second 
St. and -Euclid Ave., Cleveland, Ohio. 
Knox & Elliott have completed the 
plans. 


The Auglaize Power Co. will build a 
water-power electric plant on the Au- 
glaize River, near Delphos, Ohio. Esti- 
mated cost, $500,000. James S. Ashley 
is president. 


Mansfield, Ohio, is considering the in- 
stallation of a municipal electric-light 
plant and a street-lighting system. Esti- 
mated cost, $132,770. E. A. Merkel is 
city engineer. 


J. E. Pickens, Kankakee, IIL, is pre- 
paring plans for a water-works system 
at Chebanse, Ill. Estimated cost, $20,000. 


The Business Men’s Association of Al- 
mond, Wis., is contemplating the instal- 
lation of a municipal electric-light plant. 


Plans are being prepared by W. G. 
Kifchoffer, Madison, Wis., for a water- 
works system at Horicon, Wis. Esti- 
mated cost, $45,000. 

Benton Harbor, Mich., has plans for a 
5,000,000-gal. pumping station and a 
water-works plant. 

Jackson, Mich., will install two 125-hp. 
boilers. A. W. D. Hall is city engineer. 

Crooksville, Ohio, will install a water- 
works system. Plans are being pre- 
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pared by H. L. Maddox, Newark Trust 
Bldg., Newark, Ohio. 

The Scioto Sand Co., Portsmouth, Ohio, 
will install new power-plant equipment 
in its plant. 

Manchester, Mich., will install a wa- 
ter-works system at a cost of $27,000. 


WEST OF THE MISSISSIPPI 

Covington, Iowa, is considering the in- 
stallation of a municipal electric-light 
plant. G. E. Phillips is mayor. 

S. D. Henry contemplates the installa- 
tion of an electric-light and power plant, 
at Coon Rapids, Iowa. 

The Des Moines City Ry. Co., Des 
Moines, Iowa, contemplates the expendi- 
ture of $95,584 for new power-plant 
equipment. J. E. Ralston is superintend- 
ent of power. 

The Fort Dodge Light & Power Co. 
is considering the installation of a 
steam-heating plant in connection with 
its electric-light plant, at Fort Dodge, 


Iowa. Richard M. Parker is general 
manager. 
Pomeroy, Iowa, contemplates the in- 


stallation of an electric-light plant. 


Paullina, Iowa, is considering the con- 
struction of a pumping station. Est‘- 
mated cost, $8000. 

Rochester, Minn., is considering plans 
for improvements in the municipal elec- 
tric-light plant. J. A. Eichinger is super- 
intendent of plant. 

Bids will be received by the state 
board of control, Topeka, Kan., until 
May 7, for the installation of a 30-kw. 
direct-current generator attached to a 
50-hp. side-crank high-speed engine for 
the school for the deaf, Olathe, Kan. 
Charles W. Gibbs is secretary of board. 


Lyndon, Kan., will install a water- 
works system. Estimated cost, $39,000. 
L. F. Hussey is mayor. 

Rosalie, Neb., has voted bonds for 
$8000 for the construetion of a water- 
works system. Grant & Letton, Lincoln, 
Neb., are engineers. 

Nisland, S. D., is considering the in- 
stallation of a municipal electric-light 
plant and water-works system. 


The installation of an electric-light 
plant, at Nome, N. D., is contemplated. 
Cc. E. Greenwood is interested. 

c. Cc. Cunningham will construct an 
electric-light and power plant at Baggs, 
Wyo. 

Cody, Wyo., is considering the instal- 
lation of a filtration plant and water- 
works system, at a cost of $65,000. Burns 
& McDonnell, Scarritt Bldg., Kansas City, 
Mo., are consulting engineers. 


The municipal light and power plant, 
at Butler, Mo., will install additional 
generating equipment. Charles W. Mil- 
ler is engineer of power station. 


The Dorris Motor Car Co., St. Louis, 
Mo., will build a power plant, at Sarah 
St. and Laclede Ave. Estimated cost, 
$7200. 


Gravette, Ark., is preparing plans for 
the construction of a water-works sys- 
tem and electric-light plant. Estimated 
cost, $25,000. 


The Camp Hardy Corporation, Hardy, 
Ark., is considering the installation of 
an electric-light plant, in connection 
with its establishment. 

The Cuero Light & Power Co., Cuero, 
Tex., is planning improvements to its 
plant. E. J. Davis is manager. 


The Northern Texas Traction Co. will 
install an additional 5000-kw. turbine in 
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Tex. 
George H. Clifford, Fort Worth, Tex., is 
vice-president and manager. 


its power station at Handley, 


Grandview, Wash., will install a water- 
works system. Estimated cost, $18,000. 
A. E. Fish is town clerk. 


The city of Carlton, Ore., will install 
a water-works system. Estimated cost, 
$34,000. U. Kutch is city recorder. 


Monmouth, Ore., will install a water- 
works system, at a cost of $20,000. J. 
W. White is a member of the water com- 
mittee. 


G. G. Bushman contemplates the in- 
stallation of an electric-light plant at 
Florence, Ore. 


The substation at Isleton, Calif., of the 
Great Western Power Co., was recently 
destroyed by fire, causing a loss of 
$10,000. 

The Pacific Gas & Electric Co. is con- 
sidering plans for remodeling its plant 
at Wheatland, Calif. John A. Britton, 
445 Sutter St., San Francisco, is general 
manager. 

The Universal Electric & Gas Co. con- 
templates the construction of a power 
plant at First and Barannon Sts., San 
Francisco, Calif. 


The Northern California Power Co. is 
considering the installation of new 
equipment in its substation at Chico, 
Calif. E. V. D. Johnson, Redding, is Mgr. 


Ely, Iowa, is considering plans for the 
installation of an electric-light plant. 


William Richard contemplates the con- 
struction of an electric-light plant, at 
Shell Rock, Iowa. 


The installation of a municipal elec- 
tric-light plant, at Hampton, Iowa, is 
contemplated. 


Laurens, Iowa, is considering the con- 
struction of a municipal electric-light 
plant. 

Burr Oak, Kan., will install a water- 
works system, to cost $25,000. 

Lennox, S. D., contemplates the instal- 
lation of an electric-light plant. 

The council, Northwood, N. D., is con- 
sidering the installation of an electric- 
light plant. 

Charles F. Hoff 1s considering the in- 
stallation of a water-works plant, at 
Rockport, Tex. 

Ventura, Calif., is contemplating the 
installation of a municipal electric-light 
plant. 


Modesto, Calif., has voted a bond issue 
of $82,500 for the construction of a water- 
works system. 


The London & Northwestern Ry. Co. is 
preparing to construct a power plant, at 
Rock Glen, near Arkona, Ont. Smith, 
Kerry & Chace, Toronto, are engineers- 
in-charge. 


Kindersley, Sask., is taking steps for 
the installation of a municipal electric- 
light and power plant. Estimated cost, 
between $10,000 and $15,000. 


The New England Fish Co., Seattle, 
Wash., will build a new cold-storage 
plant, at Ketchikan, Alaska. Estimated 
cost, $73,000. 


Friday Harbor, Wash., will receive 
bids until Apr. 18, for constructing a 
water-works system. V. J. Whitney, 
Globe Bldg., Seattle, is engineer. Esti- 
mated cost, $15,000. 


The Dealers Ice & Cold Storage Co., of 
Globe, Ariz., will install an ice and cold- 
storage plant, at Miami, Ariz. The ice 
plant will have a daily capacity of 15 
tons. 
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BUSINESS ITEMS 


Cc. Lee Straub, consulting engineer, of 
New York City, formerly with the engine 
department of the Power & Mining Ma- 
chinery Co., of Milwaukee, Wis., has been 
placed in charge of the lubricating de- 
partment of the Richardson-Phenix Co., 
Hudson Terminal Building, New York 
City. 


ENGINEERS WANTED 


Under this head are published, without 
charge, advertisements of actual vacan- 
cies in power plants for operating engi- 
neers and assistant engineers. For the 
guidance of applicants for advertised 
positions, the advertisements must con- 
tain particulars to show the class of 
service demanded and the wages paid. 
Employers who desire to advertise under 
this head are requested to write for a 
blank form of application. 


HELP WANTED 


Advertisements under this head are 
inserted for 25 cents per line. About five 
words make a line. 


SELLING AGENTS wanted in import- 
ant centers for Betson plastic fire brick; 
see page 142 in this issue. 


SALESMAN — Thoroughly competent 
steam specialty salesman; one that can 
sell high-grade goods. Address “M. M. 
Co.,” Power. 


AGENTS for first-class steam specialty 
in use throughout United States. Ad- 
dress C. S. Wood, 410 S. 15th St., Phila- 
delphia, Penn. 


THE VULCAN SOOT CLEANER offers 
an exceptional opportunity for power 
specialty salesman Address G. Pr: Si- 
a Co., 802 Steinway Bldg., Chi- 
cago, 


AGENTS WANTED to sell forced draft 
blowers and damper regulators; will give 
exclusive territory to right parties; com- 
mission on sales. Turbo-Blower Co., 30 
Church St., New York. 


WANTED—Thoroughly competent ex- 
perienced mechanical rubber salesman 
for the city of Chicago; must have an ac- 
quaintance among the large buying 
trade; state age and experience; also 
ag references. Address Box 814, Tren- 
on, 


AGENTS selling to steam plants can 
make big money selling for us; no sam- 
ples; no experience is necessary. Arm- 
strong Mfg. Co., Springfield, Ohio. 


REPRESENTATIVES WANTED in ev- 
ery territory to sell high grade staple 
product on profit sharing basis to pow- 
er plants of all description; excellent 
side line. Full particulars on applica- 
tion to P. O. Box 404, Newark, N. J. 


_CHIEF ENGINEER for central sta- 
tion and railway steam plant, northern 
Michigan; we are now remodeling the 
plant and want a man to keep things up 
and get efficiency; state experience in 
full and salary expected. Box 617, Power. 


A YOUNG MECHANICAL engineer fa- 
miliar with the operation of power 
—. able ba carry out tests of boil- 
‘rs, £as producers, gas engines an 
familiar with all kinds of eco = 
struments; applicant must give full in- 
formation concerning his training and 
experience. Box 615, Power. 


MANUFACTURER®’ AGENTS to han- 
dle thoroughly guaranteed steam spe- 
cialties; feed water heaters, steam and 
separators, traps and exhaust pine 
not necessary to represent entire 
ine if interested in only part of it: ovr 
specialties are well advertised and of 
good reputation. Box 569, Power. 


SITUATIONS WANTED 


Advertisements under this head 
inserted for 25 cents out ave 
words make a line. 

MECHANICAL ENGINEER - 
man, college graduate, 
transmission machinery of every de- 


scription, pumping machinery, ete., open 


Address full 
Power. 


for engagement. 
ulars to Box 622, 
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MISCELLANEOUS 


Advertisements under this head are 
inserted for 25 cents per line. About five 
words make a line. 

PATENTS SECURED—C. L. Parker, 
Patents, 904 G St., Washington, D. C. 

MECHANICAL STOKER, new princi- 
ple, horizontal grate; manufacturer want- 
ed. Box 623, Power. 


PATENTS—Herbert Jenner, patent at- 
torney and mechanical expert, 608 F St., 
Washington, D. Cc. I make a free search 
and report if patent can be had and the 
exact cost. 


ENGINEERS AND FIREMEN—Send 10 
cents in stamps for a 40-page pamphlet 
containing a list of questions asked by 
an examining board of engineers. Strom- 
berg Publishing Co., 2703 Cass Avenue, 
St. “Louis, Mo. 


EVERY ENGINEER should be posted 
regarding the new system of vacuum 
heating installed without payment of 
royalty; I have valuable information; 
write today. M. Y. C., 1417 W. Jackson 
Blvd., Chicago, Ill. 

ELECTRIC GENERATOR WANTED— 
One second hand, 125 to 200 kw., 110 to 
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125 volts, d.c. generator, direct con- 
nected to engine, vertical preferred, 100 
b. boiler pressure, maximum back pres- 
sure 20 lb., also a suitable switchboard. 
In answering this ad. state price, full 
specifications, condition of machine, floor 
space required and guarantees; will wish 
privilege to examine machine thorough- 
ly. Address The Buckley & Douglas 
Lbr. Co., Manistee, Michigan. 


FOR SALE 


Advertisements under this head are 
inserted for 25 cents per line. About five 
words make a line. 

FIVE CORLISS vertical water leg, and 
sixteen Manning vertical type boilers. 
J. & P. Coats, Ltd., Pawtucket, I 

LATEST MODEL heavy duty 18x42 
Brown engine, installed 1904; for sale 
account of removal. Box 575 Power. 

8x10 SKINNER ENGINE, direct con- 
nected to 30-kilowatt generator, and 
8x10 Allfree engine, direct connected to 
20-kilowatt generator . Address “Engin- 


eer,” Box 2, Station A, Cincinnati, Ohio. 
12x34 BROWN Corliss engine, $400; 
13x12 Atlas 4 valve engine, $500; 16x36 
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Allis Corliss engine, $650; 17x24 Russell 
4 valve engine, $600; 18x27 Erie City, 4 
valve engine, $900; 20x48 George Cor- 
liss engine, $650. Duzets & Son, Hudson 


Terminal, New York. 
ONE_ 20x48-in. Allis-Chalmers heavy 
duty Corliss engine, with 16-ft.x39- in. 


flywheel, and one 24x42-in. Filer & Sto- 
well heavy- duty Corliss engine, with 17 
ft. 6-in.x50-in. flywheel; both engines are 
in first-class condition. T. E. Rust, 
chief engineer, W. C. F. & N. Ry., Water- 
loo, Iowa. 


BARGAINS in second hand steam en- 
gines; 10x10 low pressure vertical New 
York Blower Co., 7x10x15 Atlas, 11144x16 
throttling balanced valve, 10x12 Alfree, 
2x12 Ideal, 15x14 Ideal, 18x42 Brown 
Corliss, 18x48 E. P. Allis Corliss, 10x20 
Buckeye, 12x24 Buckeye, 10x7%x20 Buck- 
+ Power Equipment Co., Minneapolis, 
finn. 


Atherton Machine Company’s plant, 
manufacturing a line of special silk and 
textile machinery, also a miscellaneous 
local business; well equipped machine, 
blacksmith, pattern and wood turning 
shops and iron foundry; heirs wish to 
sell; an exceptional opportunity for a 
live man. Box 624, Power. 
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Testing By The American Dead Weight 
Gauge Tester Is “Making Sure” __ 


Making sure that your steam 
gauges are accurate. 


~The gauge that is accurate today, 
through carelessness or abuse or 
some other reason, may be wrong 
tomorrow. 


It is your duty to keep your 
gauges continually accurate. To pre- 
vent being misled you must see that 
they are in a condition to give you 
pressure figures that you can depend 
upon—accurate figures that will tell 


SIGN AND MAIL COUPON 


American Steam Gauge & Valve Mfg. Co. 
Boston, Mass. 4-2-12 


Send me your Pocket Edition Catalog 


you truthfully how the firing is be- 


ing conducted. 


The American Dead Weight Gauge 
Tester is the device you need. 


It tests by dead weights as the 
illustration shows and tells at a 
glance whether the gauge is accurate 
and if not how far wrong itis. Itisa 
well made testing device that has all 
the advantages of the mercury col- 
umn enclosed in much smaller space. 


Pocket Edition Catalog 
Sent Free — Ask For One 
You'll find this catalog a handy 
book to keep on file. 
In it is.told, in condensed form, 
the story of the complete line of 


American Quality Power Plant 
Products. 


Simply fill out the coupon, 
your name and address are all we 
want, and a copy of the book will 
start in your direction at once. 


American Steam Gauge & Valve Mfg. Co. 


Boston, Mass. 


Sales Offices in New York, Chicago, San Francisco, Pittsburg, Atlanta, Montreal 


THE BEST HOUSES EVERYWHERE SELL OUR PRODUCTS 
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Using The American-Thompson Indica- 
tor Is Strengthening Your Position 


Not only this, but the more 
you know about your engine 
the better your chance for ad- 
vancement. The American- 
Thompson Indicator will help 
you get better results from 
your engines, help you make 
coal savings, help you make 
yourself a better engineer. 


There will be no more leaky 
valves in your engines, no more 
leaky pistons; the valves will 
always be properly set, the 
drop in pressure will be mini- 
mum—when you use the Amer- 
ican-Thompson. 


This instrument is not a luxury—it 
is a necessary part of the outfit of every 
engineer who is ambitious to get ahead. 


You can never hope to take a big 
position, with responsibility and big 
salary attached to it, unless you own 
and can use an accurate indicator, an 
American-Thompson. 


This instrument therefore will not 
only help you do your present work 
better, thus making your present job 
solid, but it will fit you for advancement 
—And that’s what you’re after, isn’t it? 


American Steam Gauge & Valve Mfg. Co. 


Boston, Mass. 


Sales Offices in New York, Chicago, San Francisco, Pittsburg, tlanta, Montreal 


We’ve made the terms of payment extremely easy 
so that you can enjoy all the benefits of using your 
instrument while you are paying for it. 


$5.00 Down $5.00 Monthly 


The price of the outfit as shown is $55.00, with 
reducing wheel $65.00. The cost of the detent 
motion is $15.00. The terms are easy—made easy to 
put this standard instrument within your immediate 
reach—$5.00 down and $5,00 per month. 

Send $5.00 and two good references today; we 
will ship outfit at once and it’s yours for examina- 
tion for 5 days. Don’t put this matter off any 


longer—take this opportunity now—you’ll be the 
gainer. 


The American-Thompson is the original Thompson Indicator. 
It is the most imitated instrument on the market. To be abso- 
lutely sure of getting the right indicator, ask for the “Ameri- 
can-Thompson Indicator made by The American Steam 
Gauge and Valve Mfg. Co.” Always specify it in that way. 


SIGN AND MAIL COUPON 


American Steam Gauge & Valve Mfg. Co, 
Boston, Mass. 7 


Send me full details of offer No. 154 


THE BEST HOUSES EVERYWHERE SELL OUR PRODUCTS 
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Air Chambers 
Hercules Float Works....147 
Air Compressors 


Bates Machine Co........- 95 
Ingersoll-Rand Co..... 5 
Laidlaw-Dunn-Gordon Co.. 150 
Nordberg Mfg. Co......... 90 
Vilter Mfg. 151 
Work MIE: CO... is 152 
Air Cooling Apparatus 

York Mfg. 152 
Alarms, Low Water 

Lunkenheimer 4 


Penberthy Injector Co. 13 
Reliance heuae Column Co. 141 
Wright Mfg. Co..... PEPE: 


Alternators 
General Electric Co.......161 


Ash Ejecters 
Parson Mfg. Co..........-180 


Bearings 


Royersford Foundry & Ma- 


Belt Dressing 


Dixon Crucible Co., Jos....116 
Garlock Packing Co 
Keystone Lubricating Co. 
Rhoads & Sons, J. E 
Robertson & Sons, Jas. L.. 87 
Schieren Co., Chas. 


— ist cover 
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Stephenson Mfg. Co......- 115 
Belt Lacing 
Rhoads & Sons, J. E....... 131 
Schieren Co., Chas. A., 

1st cover 
Belting 
Garlock Packing Co....... 9 


Greene, Tweed & Co., 
85, 4th cover 
New York Belting & Pack- 
Peerless Rubber Mfg. Co.. 10 
Rhoads & Sons, J. E 
Schieren Co., Chas. A., 
1st cover 


Blowers, Fan 


Buffalo Forme CeO. 103 
Green Fuel Economizer Co. 97 
Metwen 128 


Blower 131 
Sturtevant Co., B. F...... 151 
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Schutte & carting Co. 104 


Boiler Compound 


Boiler Service Department.141 
Dearborn Drug Chemi- 
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Dixon Crucible Co., Jos....116 
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91, 99 
Keystone Co... 
Co., Geo. 88 
Sherwood So 118 
Stephenson Mfg. Co....... 115 
Boiler Fronts 
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Boiler Setting 
Plastic Fire Brick 


Boiler Tube one Reseating 
Machine 

7 

Lagonda Mfg. Co....3d cover 

Leavitt Machine Co., The.. ™ 


Boiler Tube Cleaners 
Chesterton Co., A. W...... 138 
Daliett Co., Thos. H....... 140 
7 
Huyette Co., Inc., Paul B..110 
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Lagonda Mfg. Co....3d cover 
Pierce Co., Wm. B....2d cover 


Robertson & Sons, Jas. L. 
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Classified Index to 


Boiler Tube Cleaners—Cont. 


140 
Scaife & Sons Co., Wm. B..139 
Sherwood Mfg. Co......... 118 
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Boilers 
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Lunkenheimer Co......... 4 
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Co. 
Treadwell Co., Inc., M. H: 
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Johns-Manville Co., H. W., 


Smooth-On Mfg. Co....... 
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Peerless Rubber Mfg. Co.. 10 


Chimneys, Brick 


Chimneys, Steel 

Graver Tank Works, Wm..140 

Clocks 

American Steam Gauge & 
CO... 74, 75 

menton Valve 99 

Coal 

Consolidation Coal Co..... 11 

Pennsylvania Coal & Coke 


Coal and Ash Handling Ma- 
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Bartlett, Snow & Co., C. * 139 
Green Engineering Co....120 
Paraens Tite. CO. 130 


Cocks, Blowoft 
Co..... 


Cocks, Gage 


American Steam Gauge & 
Valve 
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Articles Advertised 


Cocks, Gage—Continued 

Chaplin-Fulton Mfg. Co...142 
Huyette Co., Inc., Paul B..110 


Lunkenheimer Co......... 4 
131 
105 
Penberthy Injector Co..... 13 
Reliance Gauge Column Co.141 
“B-C” Resurmror Ce......+ 91 


Sherwood Mfg. Co.........118 
Wright Mfg. 


Cocks, Steam 


Part Mie. Co. 110 
Lunkenheimer Co......... 4 
National Tube Co......... 110 


.Robertson & Sons, Jas. L.. 87 
Schutte & Koerting Co....104 
Sherwood Mfg. Co 118 
Cold Storage Plants 

152 
Combustion Chamber, Back 

Arch 
Betson Plastic Fire peer” 


Co. 

McLeod & Henry Co...... 143 
Mayville Specialty Mfg. Co.142 
Combustion Recorders 
Precision Instrument Co...136 
Uehling Instrument Co...139 
Compound, Commutator 
Dixon Crucible Co., Jos....116 


Condensers 


Anderson Co., V. D 
Baragwanath & Son, Wm.. 93 


Cameron Steam Pump 
129 
Connersville Blower 
Deane Steam Pump Coe. .... 128 
Co., W......... 102 
McGowan Co., Jonn 129 
Schutte & Koerting Co. 104 
Wheeler Cond. & Engr. Co. He 
Wheeler Mfg. Co., C. H. i 
Controllers, Electric 
General Electric Co....... 161 
Westinghouse Electric & 


Controllers, Feed Water 


Chaplin-Fulton Mfg. Co...142 


Lagonda Mfg. Co....3d cover 
Mason Regulator Co. 98 


Conveying Machinery 
Bartlett, Snow & Co., C. 0.139 


Cooling Plants 

Power Specialty Co...126, 140 
Schutte & Koerting Co....104 
Cooling Towers 

Baragwanath & 93 
Power Specialty Co...126, 140 
Wheeler Cond. & Engr. Co. 130 
Correspondence Schools 
International Corr. Schools. 83 


Couplings, Flexible Shaft 


Bruce-Macbeth Ungine Co.148 
Owens, 


Couplings, Hose 
Ingersoll-Rand Co......... 156 
Couplings, Pipe 
Lagonda Mfg. Co....3d cover 
Covering, Pipe 
Armstrong Cork Co....... 147 


Johns-Manville H. 
Wyckoff & Son Co., A..... 108 


Covering, Pipe and Boiler 


Armstrong Cork Co....... 147 
Johns-Manville Co., H. W., 


Crankpin Oiler 


Albany Lubricating Co....117 
Richardson-Phenix Co..... 81 


Crankpin Turning Machines, 
Portable 


Underwood & Co., H. B....154 


Cupolas, Foundry 


Vol. 35, No. 


Curbs, Manhole 

Armstrong Mfg. Co.......114 
Cylinder Boring Bars 
mooksoy & Co., 151 
Underwood & Co., H. B....154 


Cylinders Rebored 


Rooksby @°Co.. B. 151 
Underwood & Co., H. B...154 
Dashpots 
Lammert & Mann. -149 
Underwood & Co., H. B..22154 
Die Stocks 
Armetrong Mfe. Co........ 114 
Bignall & Mfg. Co..114 
Curtis Curtis Co........ 109 
148 
Toledo Pipe Threading Ma- 
114 
Draft, Mechanical 
Buffalo Forge Co... 103 


Green Fuel Economizer Co. 97 


Parson Mie. 130 
Schutte & Koertingy 
sturtevant Co., B. F...... 151 
Turbo-Blower Co 146 


Drills, Upright 
Barnes Co., W. F. & John. .134 


Drying Apparatus 
137 


Dust Collectors 


Green Fuel Economizer Co. 97 
Blower CO. 131 
Schutte & | Co....104 
Sturtevant Co., B. F 151 


Dynamos 

American Engine Co...... 154 

Bruce-Macbeth Engine Co. 148 

General Electric Co....... 161 

Ridgway Dyname & En- 
154 


Terry Steam Turbine Co. 88 
Westinghouse Electric & 


Economizers, Fuel 
Green Fuel Economizer Co. 97 


Sturtevant 
Ejectors 

American Injector Co..... 146 
Lunkenheimer Co......... 4 
Injector Ce... 108 


Penberthy Injector Co.... 13 
Schutte & Koerting Co....104 
Sherwood Mfg. Co.........118 


Electric Current 
New York Edison Co......145 


Eliminators, Steam 
Nicholson & Co., W. H.... 88 


Engine Hoists 
Nordberg Mfg. 90 


Engine Repairs 


Roomsby & Co., 
Underwood & Co., H. B....154 


Engine Stops 
Engine 


Locke "Regulator 
Schutte & Koerting Co.. 


Engineers’ Supplies 
Mound Tool & Scraper Co. .103 


Engines, Combustion 


Bessemer Gas Engine Co.. 92 
Bogart Gas Power Engi- 


148 
Bruce-Macbeth Engine Co.148 
Buckeye Engine Co....... 150 
Columbus Machine Co..... 149 


Otto Gas Engine Works...149 
Power & Mining Machin- 


Welle Co....«.. 150 
148 


Engines, Oil 
Bessemer Gas Engine Co.. 92 


Engines, Pumping 
Hooven, Owens, Rentschler 


McGowan Go., John 
Nordberg Mfg. Co....... . 90 


Mig 
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COCHRANE HEATERS 
STILL CLIMBING UPWARDS 


This applies to size, capacity, number in use and 
improvements 


Cochrane Heaters are made in all sizes up to and including 20,000 
H.P. By means of our patented multiple unit arrangement, several Cochrane 
Heaters may be fitted to work as one unit to take care of a plant of any size 
whatever. Cochrane Heaters now supply hot, purified water to boilers 
aggregating 10,000,000 H.P. 


Cochrane Heaters are specified by the best and most widely experienced engineers, 
and are installed in the steam plants of the largest and most discriminating pur- 
chasers, such as the U. S. Government, Pennsylvania R. R., U. S. Steel Corpora- 
tion, Standard Oil Co., all the leading technical schools, the largest electric light 
and power plants, etc., etc. 


In Cochrane Heaters are embodied all the latest improvements 
in feed water heater practice, such as the Extra Large Separator with 
Steam-Stack and Cut-Out Valve, illustrated above, by means of which the surplus 
exhaust steam is purified of oil so that it can be used in heating or drying 
systems, or in low pressure turbines, and the returns brought back to the heater 
for feeding to the boilers. 


Or, the Sorge-Cochrane Hot Process Water Softening System, which in addition 
to heating the water to 210°F., effectually transforms sulphates, chlorides, etc., so that the 
boilers are absolutely protected against corrosion and the formation of hard scale, and this 
is accomplished without the complications involved in the feeding of two separate reagents, as 
where lime is used. 


By the way, have you seen our new Cochrane Multiport Safety Exhaust Outlet 
Valve for preventing dangerous accumulation of pressure in feed water heaters, condensers, 


heating systems, ete. It is the first valve for this purpose that is absolutely safe, fool- 
proof, easily adjustable, durable and noiseless. 


Ask for New Heater Catalog and Engineering Leaflet No. 11. 


HARRISON SAFETY BOILER WORKS 
17th and Clearfield Streets Philadelphia, Pa. 
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Engines, Steam 

American Engine Co......154 
Ball CO. 154 
Bass Foundry & Mach. Co.136 
Bates Machine Co......... 95 


Buckeye Engine Co....... 150 
Cooper Co., & 


G 51 
Fishkill Landing Mach. Co. 131 
Fitchburg Steam Eng. Co..153 
Green Fuel Economizer Co. 97 
Griffith & Wedge Co 151 
Harris Engine Co., 
Foundry & 


Hewes & Phillips Iron 


Owens. 
McIntosh, Seymour & 153 
Murray Iron Works Co....150 
Nordberg Mfg. Co......... 
Providence Engr. Works..155 
Ridgway Dynamo & ga: 


Engine 157 
Skinner Engine Co..... ae 
Sterling Machine Co. re 


Sturtevant Co., B. F.. er 
Vilter Mfg. Co 51 
Watts-Campbell Co.......152 


Exhaust Heads 


Burt Mis. 14 
Direct Separator a 114 
7 
Hoppes Mfg. 93 
Ohio Blower Co..........:; 131 


Patterson & Co., Frank L.. 94 
Robertson & Sons, gas. 87 


Sterling Blower & Pipe 
Sturtevant Co., B. F. 


Watson & McDaniel Co. ...130 
Whitlock Coil Pipe Co....106 
Wright Mig. 


Expansion Joints 


Greene, Tweed & Co. 
85, 4th cover 
National Tube Co......... 110 


Webster & Co., Warren... 94 
Fans, Electric 
General Electric Co....... 161 


Green Fuel Eccnomizer Co. rf 
Sturtevant Co., 


B. 
Electric & 


Fans, Exhaust and Venti- 
lating 


Anderson Co., V. D.......- 113 
Buffalo Forge Co........-- 103 
General Electric Co....... 161 


Green Fuel Economizer Co. 97 
Power Specialty Co...126, 140 
Sturtevant Co., B. F.......151 


Turbo-Blower Co.......... 146 
Wing Mig: Co., 112 
Feed Water Weigher 
Feeders, Boiler Compound 
Nugent & Co., Wm. W..... 118 
Richardson- Phenix 81 
Stephenson Mfg. Co. 


Feeders, Furnace 

Ohio Blower 131 

Sterling Blower & 7 

Filters, Oil 

Burt CO. 14 


Biower.Co., W. -116 
Huyette Co., Inc., Paul .110 
Nugent & Co., Wm. W....118 
Richardson- Phenix Co..... 81 
Robertson & Sons, Jas. L.. 87 
Wright Mig. 113 


Filters, Water 

Seaife & Sons Co., Wm. B..139 

New York Continental Jew- 
ell Filtration Co., The..141 


Fire Clay 
McLeod & Henry Go..:.:: “143 


Firebox Rlocks 


Beteon Plastic owe Brick, 


Fittings, 

American Steam Gauge & 
Walve Mie. 74, 75 

Greene, Tweed & 


Fittings, Steel 


Lunkenheimer Co......... 4 
Nelson Valve Co.......--- 101 


On» 
85, 4th cover 
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Flanges 

Dart Mfg. Co., E. M. ee 
Jefferson Union Co........ 107 
National Tube Co..... 
Floats 

Hercules Float Works. a 
Lunkenheimer Co......... 


Reliance Gauge Column Co. 141 


Flue Gas Analysis Instru- 
ments 

Pierce Co., Wm. B.2d cover 

Precision Instrument Co..136 


Forgings, Drop ‘ 
Withams Co, J. 96 


Furnace Door Arch 
Plastic Fire Brick 


Melsed & Henry Ce..... 
Furnaces, Smokeless 

McClave-Brooks Co....... 12 
Murphy Iron Works....... 124 


Gage Boards 


American Steam Gauge & 
Warve. CO... 75 
Ashton Vaive OD 


Gage Glasses 


American Steam Gauge & 
Valve Mfg. Co 


Chesterton Co., A. 138 
Durabla Mfg 148 
Peerless Rubber Mfg. a - 10 
Penberthy owed Co. 13 
Mfg. see 


Gage Testing Outfit 
American Steam Gage & 
Valve Mie. 74, 75 
Ashton Valve Co........-> 9 
Schaeffer & Budenberg 
Gages, Draft 
American rome Gauge & 


Walve CO. 74, 75 
Ashton Valve 99 


Precision Instrument Co..136 | 


& Budenberg Mfg. | 


Gages, Pressure 

American Steam Gauge & 
Werve (lO. 74, 75 


Crosby Steam Gage & 

134 

Schaeffer & Mfg. 


Gages, Recording 
American oe Gauge & 


Werve 74, 75 
VEIVS CO. 99 
Ohio Blower Co... 131 


Precision Instrument Co..136 
Schaeffer & Budenberg Mfg. 


Co. 
Uehling Instrument Co....139 
Gages, Vacuum 


American Steam Ganges & 
Weave CO... 74, 75 
Greene, Tweed & 
ss “4th cover 
Precision Instrument Co..136 
Schaeffer & Budenberg Mfg. uae 


Co. 
Schutte & Koerting Co....104 


Gages, Water 
American Steam Gauge & 


Bre. Co. 74, 75 
Crosby Steam Gage & 


Greene, Tweed & Co. 


85, “4th 
Huyette Co., Ine., Paul B..110 
Jenkins 79 
Lunkenheimer Co.......... 4 
Penberthy Injector Co. 13 


Reliable Water Gauge Co. .141 
Reliance Gauge Column Co.141 
Budenberg Mfg. 
102 
Wright’ Mfg. Co. 


Gas 


Green Fuel Economizer Co. 97 
Blower CO... ce 1 
Parson Mfg. Co..... 


Gas, Producers 


Bogart a Power Engi- 
Power & Mining Mchry. Co.149 


Gaskets 


Chesterton Co., A. W......138 
Eureka Packing 87, 96 
Gariock Packing Co........ 
— -Gasket & Packing 
Greene, Tweed & Co. 
5, 4th cover 
Johns-Manville Co., H. W., 


New York Belting & Pack- 

8 
Peerless Rubber Mfg. Co.. 10 
Smooth-On Mfg. 6 


Gaskets, Water Gage 

Gears 


New Process Raw Hide Co.133 


Generating Sets . 
American Engine Co......154 


General Electric Co....... 161 
Harris Steam Engine Co., 

152 
Harrisbur 


Foundry & Ma- 
chine 152 
Ridgway Dynamo & .En- 


Sturtevant Co., B. F....... 151 


Governors, Pump 
Chaplin-Fulton Mfg. Co...142 
7 
Foster Engineering Co....102 
Hughson Steam Specialty 


Co. 
Locke Regulator Co...109, a 
9 


Mason Regulator Co. 

Co....... 91 
Schade Valve Mfg. Co..... 106 
112 


E 
Watson & McDaniel Co...130 
Governors, Pump Speed 


Mason Regulator Co...... 98 
Graphite 
Dixon Crucible Co., Jos...116 
Garlock Packing Co...... 9 
Greene, Tweed & Co., 

85, 4th cover 
Grates 
Babcock & Wilcox Co..... 137 
Casey-Headmer Co. 138 
Cyclone Grate Bar Co..... 124 
Long Grate Bar Co....... 124 
McClave-Brooks Co........ 12 
Perfection Grate Co....... 125 


Robertson & Sons, Jas. L.. 87 
Robb Engineering Co., Ltd.136 
Salamander Grate Bar Co.120 
Superior Iron Works Co...120 
Treadwell Co., Inc., M. H..120 
Washburn & Granger Co..120 


Grease 

Albany Lubricating Co....117 

Dearborn Drug & Chemi- 
5 

Dixon Crucible Co.. Jos....116 

Keystone Lubricating Co. 

Royersford Foundry & Ma- 
132 


Grease Extractors 
American Steam Gauge & 
Co 74 


Bie: CO. » 
Hangers 
Roversford Foundry & Ma- 


Heaters and Purifiers, Feed 
Water 


Alberger Heater Co....... 91 


Baragwanath & Son, Wm.. 93 
Bates Machine Co......... 95 
Blake & Knowles Steam 
Casey-Hedges Co......... 138 
Green Fuel Economizer Co. 97 
Graver Tank Works, Wm.140 


Harrison Safety Boiler 


National Pipe Bending Co. 89 

Open Coil Heater & Puri- 

Patterson & Co., Frank L.. 94 
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Heaters and Purifiers, Feed 
Water—Continued 

Robertson & Sons, Jas. L. 87. 
Scaife & Sons Co., Wm. B. -- 
Schutte & Koerting Co....104 
Sturtevant Ca., B. 

Tudor Boiler Mfg. 134 
Webster & Co., 94 
Wheeler Mfg. Co., C. H. 129 
Whitlock Coil Pipe Co....i06 
Wickes Boiler 134 


Heating and Ventilating 
Systems 

Schutte & Co....104 

Sturtevant Co., F 15 

Webster & Co., Warren: 94 

Wing Mfg. Co, L. J. 


Heating, Central Station 
District Steam 
0. 


Hose, Metal 


American Metal Hose Co..102 
Pennsylvania Flexible Me- 


tailic Tubing Co. 144 
Hose, Rubber 

Lagonda Mfg. Co....3d cover 
Mise Ob... 


New York & Pack- 

Peerless a Mfg. Co.. 10 

Pennsylvania Flexible Me- 
tailic Tubing Co........ 144 


Iee and Refrigerating Ma- 
chinery 

Vogt Machine Co., Henry..136 
Watts- “Co 152 
Ice Machine Repairs 
Underwood & Co., H. B....154 


Indicators, Ammonia 
American eo Gauge & 


Schaeffer & " 
Indicators, Combustion En- 
gine 
American Steam Gauge & 
Werve Mise. CeO... 74, 75- 
Tri Indicator Ce... 147 
Indicators, Flow 
Richardson-Phenix Co..... 81 
Indicators, Speed 
American Steam Gauge & 
Waive Mig. Co........ 7 
Montgwomery CO... 150: 
Indicators, Steam Engine 
American Steam Gauge & 
Waive Mite. Co. 76 
Crosby Steam Gage & 


Robertson = sane, Jas. L.. 87 


“ udenberg 
Trill indicator Co.........147 
Injectors 

American Injector Co.....146 
Lunkenheimer Co......... 4 
Injector CO. 108 
Penberthy Injector Co..... 13 


Robertson & Sons, Jas. L.. 87 


Schutte & Koerting Co....104 

Sherwood Mfg. Co......... 118 

Lamps, Are 

General HBlectric Co....... 161 

Westinghouge Electric & 

Lamps, Incandescent 

General Electric Co....... 161 


Johns-Manville Co., H. 
Electric & 


6404000600 
Lathes, Foot Power 
Barnes Co., W. F & John..134 


Lubricators, Cylinder 
Albany Lubricating Co....117 
Greene, Tweed & Co. 

85, 4th cover 
Keystone Lubricating Co. 3 
Lunkenheimer Co......... 


Michigan Lubricator Co...118 
OMe Injector CO... 108 
Penberthy Injector Co.... 13 
Richardson-Phenix Co..... 81 
Robertson & Sons, Jas. L.. 87 
Sherwood Mfg. Co......... 118 
Stephenson Mfg. Co....... 115 


Sterling Machine Co....... 119 
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Here’s a Catalog You Ought 
to Have— 


The New Jenkins Bros. Catalog for 1912 


It shows some new types of valves— 


As well as the standard Jenkins Bros. types 
you have known and used for years. 


Compact—handy—brimful of information 
for the man who’s interested in valves, packing 
and other mechanical rubber goods for the 
power plant. 


Send for your copy today. 


Jenkins Bros. 


80 White Street, New York 35 High Street, Boston 
300 West Lake Street, Chicago 


133 N. 7th Street, Philadelphia 
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Lubricators, Force 


Lunkenheimer Co 
Ohio Injector Co 
Richardson-Phenix Co..... 

Sherwood Mfg. Co 11 
Stephenson Mfg. 
Sterling Machine Co 


Machinists and Engineers 
Bruce-Macbeth Engine Co. 
Lammert & Mann 
Providence Engr. Works. 
Mats and Matting 

New York owed & Pack- 


d 
Peerless Rubber Mfg. Co. 
Metal, 


Meters, Steam 
General Electric Co 
Meters, Water 

Builders Iron Foundry.... 


k 
St. John, G. C. 


Starrett Co, L. S 


Milling Machines, Portable 
Underwood & Co., H. B....1 


American Engine Co 
General Electric Co 
Dynamo & En- 
Westinghouse 


Motors, Water 


Lagonda Mfg. Co... 
Co 


Oil and Grease Cups 


Albany Lubricating Co.... 
American Injector Co 


Keystone Lubricating Co.. 
Lunkenheimer 
Ohio Injector Co 
Penberthy Injector Co.... 
Richardson-Phenix Co..... 
Budenberg Mfg. 


Hammel Oil Burner Co... 
Co 


Oil Reservoirs 
Bowser & Co., Inc, S. F. 


Graver Tank Works, Wm.140 
Richardson-Phenix Co 81 


Bowser & Co., S. F... 
Graver Tank Works, Wm.. 
Nugent & Co., Wm. W 
Richardson-Phenix Co..... 


Oilers, Telescopic 


Nugent & Co., Wm. 
Penberthy Injector 


Oiling Devices 


Albany Lubricating 
Lunkenheimer 
Nugent & Co., Wm. 
Penberthy Co 


Sterling Machine Co 


Oiling Systems 
Albany Lubricating Co.... 


Lunkenheimer Co 
Nugent & Co., Wm. W. 

Richardson-Phenix Co..... 
Sterling Machine Co.. 


Albany Lubricating Co. 
D & 


Packing, Cylinder 


Rooksby & Co., E. J 
Underwood & Co., H. B... 


Packing, Flange . 
Chesterton Co., A. W 
Durabla Mfg. Co 
Eureka Packing Co 


Selling—P O W E R—Section 


Packing, Flange—Continued 


Garlock Co 

Goetze-Gasket 

Greene, Tweed & Co. 

85, ath 


one 


Johns- Manvilic Co., W.., 
91, 99 
New York Belting & Pack- 
Peerless Rubber Mfg. Co.. 10 
Smcoth-On Mfg. Co....... 6 
Packing, Hydraulic 
Chesterton Co., A. W...... 138 
lureka Packing Co..... 87, 96 
Garlock Packing Co...... 9 
— -Gasket & Packing 
Johns-Manville Co., H. W., 
91, 99 


Chas. A., 

lst cover 
Steel Mill Packing Co..... 126 
Walker & Co., Ltd., James. 126 


Schieren Co., 


Packing, Pump Valve 

Packing, Rod 

Steam 
Chesterton Go., A. 
Durabla Mfg. 148 
Eureka Packing Co..... 87, 96 
Flower Co., 116 
Garlock Packing 9 


— -Gasket & 
Greene, Tweed & Co., 

85, ‘4th cover 


Packing 
90 


Johns-Manville Co., H. W., “ 
New York Belting & Pack- 
8 
Peerless Rubber Mts. Co.. 10 
Power Specialty Co. 126, 140 


Steel Mill Packing 126 
Tripp —" Packing Co. 

Walker & Co., Ltd., James. 136 


Packing, Sheet 


Packing Tools 
Mound Tool & Scraper Co.103 


Packing, Valve Stem 


Durable Mie. Co... 00: 148 
Eureka Packing Co..... 87, 96 
Garlock Packing Co...... 9 
Greene, Tweed & Co., 
4th cover 
Pipe 
Harrisburg Mfg. & Boiler 
134 
Kellogg 
Pipe Bending 
Kelloge & Co., 102 
National Pipe oe RE Co. 89 
Whitlock Coil Pipe Co..... 106 
Pipe Clamp 
Yarnall-Waring Co....... 103 
Pipe Coils 


National dl Bending Co. 89 
Rational Tube Co. 110 
Whitlock Coil Pipe Co....106 


Pipe Cutting and Thread- 
ing Machines 


Bignall & Keeler Mfg. Co. iid 
Curtis & 109 
Toledo Pipe Threading Ma- 

Treadwell Co., Ine, M. H..120 
“Tremont Be. CO... 144 
Williams & Bo. 96 
Pipe Fittings 
Jefferson Union Co........ 107 
Lunkenheimer 4 
National Tube Co.........0.« 110 
Pittsburgh Valve, Foundry 

& Construction Co...... 110 
BES. COs 0:06-6:00 144 


Pipe, Riveted Steel 
Graver Tank Works, Wm.140 


Harrisburg Mfg. & Boiler 

Pipe, Welded and Seamless 

National Tube Co......... 110 

Piping, Blower 

Blower CGO... 131 


Whithck~ Coil Co. 106 

Planimeters 

American Steam Gauge & 
Waive Mre Ce........ 74, 75 

Indicator Go.........147 

Plumbago 

Dixon Crucible Co., Jos....116 

Polish, Metal 

Chesterton Co., A. W...... 138 

Hofiman, Geo. Wo 148 

Johns-Manville Co., H. W., 

91, 99 

Publishers 

International Corr. Schools. 83 

McGraw-Hill Book Co..... 160 

Pulleys 

American Pulley Co....... 131 

Goodnow Fdry. Co., L. H..132 


Greene, Tweed 
‘ 4th cover 
131 


Saginaw Mfg. Co 


Pumps, Air 


Cameron Steam 

Works., A. S 
Deane Steam Pu'np Co.... 
McGowan Co., John H....129 
Wheeler Cond. & Engr. Co. He 


Pump 


Wheeler Mfg. Co., C. H. 129 
Pumps, Centrifugal 
Butalo 103 


Deane Steam Pump Co....128 
De Laval Steam Turbine Co. 158 
Deming Co 129 
Quimby, 


Inc., 


Terry Steam Turbine Co... 88 
Worthington, Henry R....130 
Pumps, Deep Well 
Cameron Steam Pump 
Works, A. S. ee 
Deane Steam Pump Co....128 
129 
McGowan Co., John H..... 129 


Pumps, Electric 
American Steam Gauge & 


Vaive 74, 75 
Cameron Steam Pump 

Deane Steam Pump OO. 


De Laval Steam Turbine Co. Hey 


29 
Quimby, Inc., W a 28 
‘Westinghouse Electric 
Pumps, Jet 
Deane Steam Pump Co....128 
McGowan Co., John H..... 129 
Pumps, Oil 
14 
Cameron Steam Pump 
Deane Steam Pump Co. i 
12 
Huyette Co., Inc, *Paul 5. 
Lunkenheimer Co......... 
Nugent & Co., Wm. W. — 
Patterson & Co., Frank L.. 94 
Quimby, Ince., Wm. E...... 28 
Richardson-Phenix Co.. 81 
Sherwood Mfg. Co......... 
Sterling Machine Co....... 119 
Pumps, Oil Force Feed 
Deane Steam Pump Co .128 
Lunkenheimer Co......... 4 
Richardson-Phenix Co..... 81 
Sterling Machine Co....... 119 
Pumps, Pneumatic 
Deane Steam Pump Co....128 
Ingersoll- Rand Co... tenes 156 
Pumps, Power 
Cameron Steam Pump 
Deane Steam Pump Co....128 
Patterson & Co., Frank L.. 94 
Quimby, Wm. 128 
Wheeler 
Whitlock Pipe 106 
Pumps, Screw 
Deane Steam Pump Co....128 
Quimby, Inc., Wm. E......128 
Pumps, Steam 
Cameron Steam Pump 
Works, A. 129 
Deane Steam Pump Co....128 


De Laval Steam Turbine Co. He 


Deming Co 


Ingersoll-Rand Co.......-- 156 
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Pumps, Steam—Continued 

Lammert & Mann......... 149 
Mason Regulator Co...... 98 
McGowan Co., John H..... 129 


Wheeler Cond. & Engr. Co.130 
Wheeler Mfg. Co., C. 
Worthington, Henry 


Pumps, Turbine 


Deane Steam Pump Co. 128 
De Laval Steam Turbine Co.158 


Pumps, Vacuum 


Cameron Steam Pump 
129 

Connersville Blower Co., 
Deane Steam Pump Co....i38 
Lammert & Mann......... = 


McGowan Co., John H..... 29 
Wheeler Cond. & mate. 130 
Wheeler Mfg. Co., C. H....129 


Pyrometers 


American Steam Gauge & 
Valve Mfgz. 74, 75 
Hoskins Mfg. 139 


Rams, Steam 
Penberthy Injector Co.... 
Reducing Wheels 


American Steam Gauge & 

Valve Mtg. Co 
Robertson & Sons, Jas. L.. 
Trill tndicator Co... 147 


Regulators, Damper 


7 
Lagonda Mfg. Co....3d cover 
Locke Regulator Co...109, 151 
Mason Regulator Co....... 98 
Robertson & Sons, Jas. L.. 87 
Regulator Co....... 91 


Budenberg Mfg. 


Wing Mfg. 112 
Regulators, Feed Water 
District- Steam 
Harrison Safety Boiler 
Lagonda Mfg. Co....3d cover 
Mason Regulator Co...... 9 
Murray Specialty Mfg. Co.140 
“B-C” Regulator Co....... 91 


Wing Mfg. Co., L. 3.221222: 112 


Regulators, Pressure 


American District Steam 


Chaplin- Fulton Mfg. Co. 
Foster Engineering Co....102 
— Steam Specialty 

1 


0 
Lagonda Mfg. Co....3d cover 


Lytton Mfg. Corporation. 
Mason HMeguiator Co...... 98 
Robertson & Sons, Jas. L.. 87 
Watson & McDaniei Co. 


Pump 


6.0910 60 65.6460 6G 


mesuniator Co....... 98 
“S-C” Regulator Co....... 91 
pauires Co., 112 
Revolution Counters 
American Steam Game & 
Amhton Valve 99 
105 
Schuchardt & Schiitte..... 131 
Rheostats 
General Electric Co....... 161 
Rope, Transmission 
American Mfg. Co........ 93 


Second Hand Machinery 
Hewes & Phillips Iron Wks.153 


Separators, Ammonia 


Direct Separator Co....... 114 

Harrison Safety Boiler 
77 

Separators, Oil 

Austin Separator Co...... 113 


Baragwanath & Son, Wm. 93 


Direct Separator Co....... 114 
Harrison Safety Boiler 
77 
Hoopes Mig. 93 
Liberty Mfg. Co...... 


80 
| 85, 4th cover 
8 
1 
| 
| 
Ads ih | 
155 
Riverside Metal Refining 
161 
147 
| Schaeffer & Budenberg Mfeg. 
Harrison Safety oiler 
| 
Micrometers 
Motors, Electric 
154 | 
161 
| 154 
151 | 
| 
| ; 
146 
4 
OS | | 
13 
81 
Sherwood Mfg. Co.........118 
. 126 | 
i 
116 
Oil ‘Tanks | | 
116 
| Hughson Steam Specialty 
a 
£ 
| 
Bowser & Co., Inc, S. F...116 
| 
Oils 4 
mi- 
q 
151 
| 
138 | 
96 
i| 


